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Bartonella henselae, the causative agent of cat scratch disease, is primarily
transmitted to humans when skin lesions are in physical contact with flea feces
contaminated with the pathogen. Such lesions are typically caused by scratches
or bites from cats or dogs. However, some infected individuals may not exhibit
visible skin lesions, hence not prompting clinical suspicion. This report describes a
case of underdiagnosed B. henselae bacteremia in an immunocompetent
woman, retrospectively confirmed by molecular detection from a blood culture
initially deemed negative after 5 days of incubation. The patient first presented to
the emergency department with persistent fever but was afebrile upon exami-
nation and had no visible skin lesions. She was admitted and treated for urosepsis
and discharged. Two months later, she returned with complaints of shortness of
breath and succumbed to fulminant atypical pneumonia. The suspicion of a
fastidious pathogen prompted the decision to extend the incubation period of her
initial blood culture, which subsequently yielded colonies after 14 days. PCR
identified the etiological agent as B. henselae, and multi-locus sequence typing
revealed the isolate belonged to sequence type 1 (ST1), a widespread clone
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detected across multiple countries and continents. This case highlights the
diagnostic challenges of vector-borne infections and underscores the impor-
tance of considering extended culture periods and advanced molecular tech-
niques in identifying elusive pathogens, such as B. henselae.
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1 Introduction

Bartonellosis is an emerging vector-borne infection caused by
several members of the Bartonella genus. This genus belongs to the
class Alphaproteobacteria and family Bartonellacea, consisting of
more than 20 species that primarily infect non-human mammals (1,
2). Notably, three species of this Gram-negative slow-growing
intracellular bacteria have been implicated in human infections,
namely, Bartonella henselae [causative agent of cat-scratch disease
(CSD)], Bartonella quintana (causative agent of trench fever), and
Bartonella bacilliformis (causative agent of Oroya fever and verruga
peruana) (1, 3, 4). Bartonella henselae is transmitted to humans
when breached skin epithelium comes into contact with the
pathogen-infested feces of the cat flea, Ctenocephalides felis. Such
wounds are usually inflicted by the scratch or the bite of an animal
host such as cats (particularly kittens) or dogs (5).

CSD is usually a self-limiting illness in immunocompetent
individuals. The disease commonly manifests as regional lymph-
adenopathy, pyrexia of unknown origin, and skin eruption at the
inoculation site (scratch or bite) (1, 2, 6, 7). However, severe forms
of the disease, including bacteremia, bacillary angiomatosis, bacil-
lary peliosis, neuroretinitis, and endocarditis, have also been re-
ported (1, 2, 8). CSD not only presents with overlapping clinical
presentations with other common tropical illness such as dengue
and malaria, but also frequently missed by standard laboratory
methods unless the etiological agent is specifically suspected in
advance (6, 9). Laboratory diagnosis is difficult, as this Gram-
negative bacillus is a challenging bacterium, and is likely to be
missed by standard laboratory culture methods if the etiological
agent is not suspected beforehand.

Herewith, we describe an unfortunate case of underdiagnosed B.
henselae bacteremia in an elderly woman. The infection was retro-
spectively confirmed through molecular detection of her blood culture,
which had initially been deemed negative after the standard 5-day
incubation period. This case highlights the complexities in diagnosing
a vector-borne infection that could have been treated if detected earlier.

2 Case description

A 76-year-old female nursing home resident with Alzheimer’s
disease presented to the emergency department (ED) with a 3-day
history of generalized weakness and reduced alertness. Clinical exam-
ination revealed no skin lesion or animal contact. Initial laboratory
findings, including leucocytosis of 15.2 x 10°/L, hyponatremia (129
mmol/L), and positive urine full examination and microscopy
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(UFEME) for leukocytes (1+), nitrite (2+), and protein (3+), led to
the patient being diagnosed with presumed urosepsis and symptom-
atic hyponatremia. She was then transferred to a district hospital for
fluid therapy and empirical intravenous cefuroxime for a 2-week
duration. An aerobic blood culture taken at the ED yielded negative
growth after a 5-day standard incubation protocol. Notably, no urine
culture was taken at the tertiary and district hospital to implicitly
support the urosepsis diagnosis in her initial presentation.

Two months after discharge, the patient returned with respiratory
distress, cough, and reduced oral intake (Figure 1). She appeared very
tachypneic with oxygen saturation at 91% on ambient air and was
given oxygen support via high-flow mask. A plain chest radiograph
showed patchy consolidations with bilateral pleural effusion, sugges-
tive of pneumonia. Bilateral pleural tapping was performed, and she
was treated with amoxicillin-clavulanic acid and azithromycin.
However, due to her advanced age and fragility, the family opted
against active resuscitation. The patient succumbed to fulminant
atypical pneumonia in the ED. The pleural fluid was negative for
bacterial growth, no acid-fast bacilli were detected, and cytological
examination showed the absence of malignant cells.

Due to the patient’s rapid deterioration and the clinical suspicion
of infection caused by rare pathogens with special growth require-
ments, the negative blood culture bottle from her first visit to the ED
was sent to the national reference laboratory for molecular testing.
However, the pleural fluid specimen was unavailable for further
analysis as the specimen was discarded according to routine laboratory
practice for culture-negative specimens. Table 1 summarize the of
laboratory findings for the patient during presentations to the emer-
gency department. DNA extracted from the blood culture fluid was
amplified using a polymerase chain reaction (PCR) assay targeting the
16S rRNA gene (10). A positive amplicon at ~1,500 bp was obtained
and subsequently purified and sequenced. The nucleotide sequences
were subjected to BLAST analysis, resulting in 100% homology to B.
henselae str. Houston-1 (Accession no. NR_074335.2).

To further characterize the organism, blood culture from the
patient’s first visit was cultured onto blood and chocolate agar and
incubated at 37°C under CO, conditions for 14 days. Small, round,
and grayish colonies were observed after the prolonged incubation
(Figure 2). Morphological visualization via transmission electron
microscopy showed that the colonies have visible pleomorphic
coccobacilli structures, featuring an outer membrane, peptidoglycan
layer, and inner cell wall (Figure 3), indicative of B. henselae.
Separately, nucleic acid extraction was performed, and the extracted
DNA was utilized for the multi-locus sequence typing (MLST) of B.
henselae (11). Sequences from the amplified eight alleles were
analyzed in the B. henselae PubMLST database (https://
pubmlst.org/organisms/bartonella-henselae) and revealed that the
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FIGURE 1

Appearance of Bartonella henselae colonies on chocolate agar.

B. henselae strain from the present case belonged to sequence type 1
(ST1). Examination of the phylogenetic relationships between B.
henselae ST1 and other B. henselae allelic profiles was subsequently
performed using the eBURST algorithm (12) (Figure 4). The
constructed minimum spanning tree suggests that ST1 could
form a clonal complex of its own, with globally distributed clones
in multiple continents, including Europe, Oceania, North and South
America, and Asia.

3 Discussion

The clinical course described in this case, characterized by the
initial non-specific symptoms, a period of apparent clinical recov-
ery, and subsequent fatal pulmonary deterioration, highlights the
significant diagnostic challenge posed by B. henselae in the elderly.
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While the presence of nitrates and leucocytes initially raised
concerns for probable urosepsis, the findings lacked specificity in
the absence of other supportive evidence (13). Concurrent protein-
uria raises the question regarding the role of B. henselae in this case.
Proteinuria has been documented in various Bartonella infections;
however, it remains unclear whether this represented a primary
manifestation of the bacterium or a concurrent, independent UTI
(14, 15). Advanced age and Alzheimer’s disease likely contributed to
the blunted inflammatory response. Consequently, the patient
presented with non-specific symptoms, such as generalized weak-
ness and altered alertness due to immunosenescence and age-
related decline in immune function, which often led to the absent
of the typical signs of sepsis such as fever and localized pain, thereby
contributing to delayed diagnosis and higher mortality in elderly
populations (16).

While pneumonia and pleural effusion are uncommon mani-
festations of B. henselae, it has been increasingly reported in
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FIGURE 2
Appearance of B. henselae colonies on chocolate agar.

immunocompromised and geriatric populations (16, 17). The
negative bacterial culture of the pleural fluid in this case does not
rule out Bartonella infection; rather, it highlights the pathogen’s
fastidious nature. It has been hypothesized that pulmonary CSD
results from the hematogenous spread of the bacterium into the
lung parenchyma and the pleural space (17). The detection of the B.
henselae DNA in the blood culture and the subsequent development
of fulminant atypical pneumonia may suggest a state of prolonged,
low-grade bacteremia. In the absence of septic shock, this persistent
bacteremia potentially facilitated the seeding of the respiratory
system (17).

The clinical progression from the initial non-alarming symp-
toms of generalized weakness to fatal respiratory failure accentuates
that a “negative” standard blood culture can be treacherously falsely
reassuring to the clinicians. Clinicians must remain vigilant and
consider pathogens beyond the common etiologies.

In this case, PCR testing successfully detected B. henselae DNA
from a previously negative blood culture. PCR is increasingly used
to confirm B. henselae infection from peripheral blood, lymph
nodes, or lesion specimens, offering definitive evidence, especially
when serology is negative or unavailable. However, a negative PCR

does not rule out CSD due to the relapsing nature of B. henselae
bacteremia as seen in this patient. This phenomenon, common in
cats and animal models of Bartonella infection, was also noted in a
human case (18, 19). In instances where both serology and PCR are
negative, clinical treatment for CSD may still be justified if lymph-
adenopathy is present, along with either histological evidence of
granulomas or a history of cat contact (13). Therefore, cat exposure,
while important, is not always a definitive criterion for diagnosis. A
subsequent prolonged culture of the same blood culture fluid
confirmed the growth of B. henselae. The CDC recommended
prolonged incubation of the specimen on chocolate or blood agar
for up to 21 days when there is clinical suspicion of CSD (20). This
guidance underscores that extended culture protocols should not be
applied indiscriminately, but rather reserved for cases where clinical
features strongly suggest CSD. Our case further demonstrated that
an aerobic blood culture vial is sufficient to support B. henselae
growth, which is particularly relevant in resource-limited settings
where access to molecular testing may be restricted.

Treatment for CSD is only indicated when the patient is
symptomatic. Before initiating therapy, it is crucial to rule out
infective endocarditis. There is no established consensus on the

FIGURE 3
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Transmission electron micrograph showing the morphology of B. henselae. The scale on the figure shows 200 pm.
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eBurst analysis of allelic profiles of 447 B. henselae strains. The minimum spanning tree was plotted with B. henselae MLST profiles accessible from
the MLST database (https://pubmist.org/organisms/bartonella-henselae). Each node represents a distinct ST and each branch represents a single
locus variant. Branch lengths are not proportional to genetic distance. The diameter of the nodes corresponds to the number of clones for the
particular ST. The legend on the figure shows the different countries where B. henselae was reported and are represented by different colors.

definitive antimicrobial regimen for CSD, and treatment often relies
on the physician’s clinical judgment (21). However, several antibi-
otics, including macrolides, rifampin, ciprofloxacin, doxycycline,
trimethoprim-sulfamethoxazole, and gentamicin, have been suc-
cessfully used by various groups to treat CSD (17, 21).

TABLE 1 Blood investigation results of the patient during the first and
second admission to the emergency department.

First Second Normal
Parameter : ,
presentation presentation value
11.5-15.
Hemoglobin 122 8.1 > di)S @/
White blood 152 202 5.00-13.00
cell : ’ (x10°/L)
Absolute 571 16.82 2.00-8.00
neutrophil ’ : (x10%/L)
170-450
Platelet 402 252
atele (x10°/L)
ESR - 26 <35 mm/h
136-145
i 12 -
Sodium 9 (mmol/L)
Potassium 4.1 35-5.1
e : (mmol/L)
3.2-82
U 4.4 -
rea (mmol/L)
Creatinine 85 62-115
(umol/L)
Albumin 31 - 32-48 (g/L)
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Recent studies confirm that B. henselae is highly prevalent
among cats in Malaysia, particularly in shelter environments with
high flea infestation (22, 23). In addition, another local study
investigating Ctenocephalides felis fleas in Malaysia found B.
henselae and Bartonella clarridgeiae DNA in 13.4% of 209 flea
samples, indicating a potential risk of flea-borne pathogen trans-
mission and human exposure (8). The recent publication of
Malaysia’s first complete B. clarridgeiae genome suggests that
the Bartonella genus might not be as uncommon as previously
thought (23). Moreover, cases of CSD involving ocular and febrile
manifestations have been reported in both immunocompromised
and immunocompetent patients (4). Pulliainen and Dehio sug-
gested that even minor skin scratching can transmit B. henselae,
which remains viable in flea feces for several days (19). This is
especially so when the B. henselae strain belongs to ST1, which is
accountable for 66% of human infections in Europe, North
America, and Australia, implying that ST1 strains have been
adapted to spreading and causing disease in humans (11).

4 Conclusion

In conclusion, CSD caused by B. henselae is one of the
underdiagnosed zoonotic diseases that requires a thorough clinical
history investigation and diligent patient physical examination.
Despite the self-limiting nature of CSD in most patients, certain
subgroups of patients may develop systemic manifestations that
could rapidly deteriorate without proper diagnosis and treatment.

frontiersin.org


https://pubmlst.org/organisms/bartonella-henselae
https://doi.org/10.3389/fitd.2026.1787654
https://www.frontiersin.org/journals/tropical-diseases
https://www.frontiersin.org

Hassan et al.

Data availability statement

The datasets presented in this study can be found in online
repositories. The raw data presented in this study are included in
the article and its supplementary material. Further inquiries can be
directed to the corresponding author.

Ethics statement

The study was approved by the Medical Research & Ethics
Committee (MREC). Written informed consent was waived in
accordance with national legislation and institutional requirements
due to the retrospective nature of the study and the absence of
personal identifiers or photographs. Written informed consent was
obtained from the participant/patient(s) for the publication of this
case report.

Author contributions

YJ: Writing - original draft. NM: Writing - original draft. NS:
Writing - original draft, Investigation. WW: Writing - original draft,
Investigation. NM: Formal analysis, Methodology, Visualization,
Investigation, Writing — original draft. NY: Writing — original draft,
Methodology, Conceptualization. JM: Writing — review & editing,
Writing — original draft. SA: Supervision, Writing - review & editing.
ZA: Methodology, Investigation, Writing — review & editing. MM:
Writing - original draft, Investigation, Methodology. AA: Writing —
review & editing, Investigation, Writing — original draft. SL: Writing -
review & editing, Writing — original draft, Software, Investigation,
Methodology, Validation, Visualization. MH: Writing - original
draft, Writing - review & editing. MM: Formal analysis, Writing —
review & editing, Conceptualization, Writing - original draft.

Funding

The author(s) declared that financial support was received for this
work and/or its publication. The publication costs for this article were
supported by the Ministry of Health Malaysia. This study was also

References

1. Slater LN, Welch DF. Bartonella, including cat-scratch disease BT - Mandell,
Douglas, and Bennett’s Principles and Practice of Infectious Diseases. (2010) 10
(5):303-4. doi: 10.1016/S1473-3099(10)70089-X

2. Ben-Ami R, Ephros M, Avidor B, Katchman E, Varon M, Leibowitz C, et al. Cat-
scratch disease in elderly patients. Clin Infect Dis. (2005) 41:969-74. doi: 10.1086/432934

3. Zarea AAK, Bezerra-Santos MA, Nguyen VL, Colella V, Dantas-Torres F, Halos L,
et al. Occurrence and bacterial loads of Bartonella and haemotropic Mycoplasma
species in privately owned cats and dogs and their fleas from East and Southeast Asia.
Zoonoses Public Health. (2022) 69(6):704-20. doi: 10.1111/zph.12959

Frontiers in Tropical Diseases

10.3389/fitd.2026.1787654

partly supported by the Ministry of Higher Education, Malaysia, for
vector-borne infectious diseases research under the Higher Institution
Centre of Excellence program (MO002-2019 & TIDREC-2023).

Acknowledgments

We would like to thank the Director General of Health Malaysia
for his permission to publish this article. We would also like to
thank Ministry of Higher Education, Malaysia, for supporting the
our work in vector-borne infectious disease. Our sincere appreci-
ation to our internal reviewers, Dr. Mohamad Hilmi Abdul Razak
and Dr. Noraliza Zabari.

Conflict of interest

The author(s) declared that this work was conducted in the
absence of any commercial or financial relationships that could be
construed as a potential conflict of interest.

Generative Al statement

The author(s) declared that generative Al was not used in the
creation of this manuscript.

Any alternative text (alt text) provided alongside figures in this
article has been generated by Frontiers with the support of artificial
intelligence and reasonable efforts have been made to ensure
accuracy, including review by the authors wherever possible. If
you identify any issues, please contact us.

Publisher’s note

All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated organizations,
or those of the publisher, the editors and the reviewers. Any product
that may be evaluated in this article, or claim that may be made by its
manufacturer, is not guaranteed or endorsed by the publisher.

4. Tey MSY, Govindasamy G, Vendargon FM. The clinical spectrum of ocular
bartonellosis: a retrospective study at a tertiary centre in Malaysia. /] Ophthalmic
Inflammation Infect. (2020) 10(1):31. doi: 10.1186/s12348-020-00224-0

5. Oshima Y, Fujii M, Shiogama K, Miyamoto K, Fujita H, Sato S, et al. Bartonella
henselae infection caused by cat flea bite. Pathol Int. (2016) 66(3):177-9. doi: 10.1111/
pin.12360

6. Tan CL, Fhun LC, Tai EL, Abdul Gani NH, Muhammed J, Tuan Jaafar TN, et al.
Clinical profile and visual outcome of ocular bartonellosis in Malaysia. J Trop Med.
(2017) 2017:7946123. doi: 10.1155/2017/7946123

frontiersin.org


https://doi.org/10.1016/S1473-3099(10)70089-X
https://doi.org/10.1086/432934
https://doi.org/10.1111/zph.12959
https://doi.org/10.1186/s12348-020-00224-0
https://doi.org/10.1111/pin.12360
https://doi.org/10.1111/pin.12360
https://doi.org/10.1155/2017/7946123
https://doi.org/10.3389/fitd.2026.1787654
https://www.frontiersin.org/journals/tropical-diseases
https://www.frontiersin.org

Hassan et al.

7. Hassan NA, Hashim H, Zunaina E. Case series of neuroretinitis in cat scratch
disease. Malaysian ] Med Heal Sci. (2022) 341-5.

8. Mokhtar AS, Tay ST. Short report: Molecular detection of Rickettsia felis, Bartonella
henselae, and B. clarridgeiae in fleas from domestic dogs and cats in Malaysia. Am ]
Trop Med Hyg. (2011) 85(5):931-3. doi: 10.4269/ajtmh.2011.10-0634

9. Guptill L. Bartonellosis. Vet Microbiol. (2010) 347-59. doi: 10.1016/j.vetmic.2009.11.011

10. Marin M, Garcia-Lechuz JM, Alonso P, Villanueva M, Alcala L, Gimeno M, et al.
Role of universal 16S rRNA gene PCR and sequencing in diagnosis of prosthetic joint
infection. J Clin Microbiol. (2012) 50(3):583-9. doi: 10.1128/JCM.00170-11

11. Iredell J, Blanckenberg D, Arvand M, Grauling S, Feil EJ, Birtles R]. Characterization
of the natural population of Bartonella henselae by multilocus sequence typing. J Clin
Microbiol. (2003) 5071-9. doi: 10.1128/JCM.41.11.5071-5079.2003

12. Jolley KA, Bray JE, Maiden MC]J. Open-access bacterial population genomics:
BIGSdb software, the PubMLST.org website and their applications. Wellcome Open Res.
(2018) 3:124. doi: 10.12688/wellcomeopenres.14826.1

13. Moragas A, Monfa R, Garcia-Sangenis A, Llor C. Accuracy of leukocyte esterase and
nitrite tests for diagnosing bacteriuria in older adults: a systematic review and meta-
analysis. Clin Microbiol Infect. (2026) 32(1):19-29. doi:~10.1016/j.cmi.2025.08.027

14. Florin TA, Zaoutis TE, Zaoutis LB. Beyond cat scratch disease: Widening
spectrum of Bartonella henselae infection. Pediatrics. (2008) 121(5). doi: 10.1542/
peds.2007-1897

15. Velho PENF, Bellomo-Brandio MA, Drummond MR, Silva RP, Drummond
MR, Velho PENF, et al. Bartonella henselae as a putative cause of congenital
cholestasis. Rev Inst Med Trop Sao Paulo. (2016) 67:el5. doi: 10.1590/S1678-
9946201658056

Frontiers in Tropical Diseases

07

10.3389/fitd.2026.1787654

16. Gray-Miceli D, Gray K, Sorenson MR, Holtzclaw BJ. Immunosenescence and
infectious disease risk among aging adults. Adv Fam Pract Nurs. (2023) 5(1):27-40.
doi: 10.1016/j.yfpn.2022.11.004

17. Konstantinou F, Skrapari I, Megkou A, Kokkinakis E. Cat-scratch disease pneu-
monia: An atypical presentation. Int ] Med Sci Clin Invent. (2020) 7(9):4966-72.
doi: 10.18535/ijmsci/v7i09.06

18. Pulliainen AT, Dehio C. Persistence of Bartonella spp. stealth pathogens: From
subclinical infections to vasoproliferative tumor formation. FEMS Microbiol Rev.
(2012) 36(3):563-99. doi: 10.1111/}.1574-6976.2012.00324.x

19. Mascarelli PE, Maggi RG, Hopkins S, Mozayeni BR, Trull CL, Bradley JM, et al.
Bartonella henselae infection in a family experiencing neurological and neurocognitive
abnormalities after woodlouse hunter spider bites. Parasites Vectors. (2013) 6:98.
doi: 10.1186/1756-3305-6-98

20. Centers for Disease Control and Prevention (CDC). Clinical overview of cat scratch
disease. In: CDC. CDC, Atlanta (GA (2026). Available online at: https://www.cdc.gov/
bartonella/hcp/clinical-overview/cat-scratch-disease.html (Accessed March 25, 2026).

21. Sodini C, Zani EM, Pecora F, Conte C, Patianna VD, Prezioso G, et al. A case of
atypical bartonellosis in a 4-year-old immunocompetent child. Microorganisms. (2021)
9(5):950. doi: 10.3390/microorganisms9050950

22. Alias NNA, Omar S, Ahmad NI, Watanabe M, Tay ST, Aziz NA, et al. Profiling
Bartonella infection and its associated risk factors in shelter cats in Malaysia. J Vet Sci.
(2023) 24(3):e38. doi: 10.4142/jvs.22277

23. Loong SK, Bell-Sakyi L, Carlow CKS, AbuBakar S, Darby AC, Makepeace BL, et al.
Metagenomics of culture isolates and insect tissue illuminate the evolution of
Wolbachia, Rickettsia and Bartonella symbionts in Ctenocephalides spp. fleas.
Microb Genomics. (2023) 9(7):mgen001045. doi: 10.1099/mgen.0.001045

frontiersin.org


https://doi.org/10.4269/ajtmh.2011.10-0634
https://doi.org/10.1016/j.vetmic.2009.11.011
https://doi.org/10.1128/JCM.00170-11
https://doi.org/10.1128/JCM.41.11.5071-5079.2003
https://doi.org/10.12688/wellcomeopenres.14826.1
https://doi.org/10.1016/j.cmi.2025.08.027
https://doi.org/10.1542/peds.2007-1897
https://doi.org/10.1542/peds.2007-1897
https://doi.org/10.1590/S1678-9946201658056
https://doi.org/10.1590/S1678-9946201658056
https://doi.org/10.1016/j.yfpn.2022.11.004
https://doi.org/10.18535/ijmsci/v7i09.06
https://doi.org/10.1111/j.1574-6976.2012.00324.x
https://doi.org/10.1186/1756-3305-6-98
https://www.cdc.gov/bartonella/hcp/clinical-overview/cat-scratch-disease.html
https://www.cdc.gov/bartonella/hcp/clinical-overview/cat-scratch-disease.html
https://doi.org/10.3390/microorganisms9050950
https://doi.org/10.4142/jvs.22277
https://doi.org/10.1099/mgen.0.001045
https://doi.org/10.3389/fitd.2026.1787654
https://www.frontiersin.org/journals/tropical-diseases
https://www.frontiersin.org

	Cat scratch disease without skin lesions: a case report of fatal underdiagnosed ST1 Bartonella henselae bacteremia
	1 Introduction
	2 Case description
	3 Discussion
	4 Conclusion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Acknowledgments
	Conflict of interest
	Generative AI statement
	Publisher’s note
	References


