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Abstract

We report a case of dual infection with Naganishia diffluens (formerly Cryp-
tococcus diffluens) and Bartonella quintana in a homeless patient in Mexico
City. The patient exhibited sporotrichoid lesions along the lymphatic chan-
nels. This typical presentation initially suggested a fungal infection caused by
Sporothrix species, which are common in such lesions in Mexico. Addition-
ally, the presence of lice infestation raised suspicions of Bartonella infection,
as human body lice often transmit it and is a concern in homeless populations.
The infections were conclusively identified through a comprehensive diagnos-
tic approach that included microbiological culture on PDA media, micro-
scopic examination, molecular identification via PCR, and amplification and
sequencing of the internal transcribed spacer (ITS) region for fungi, as well as
the gltA gene for Bartonella. Immunological confirmation was also performed
with a precipitin assay using patient serum tested against fungal extracts. Na-
ganishia diffluens was isolated from skin lesion scrapings, and Bartonella
quintana was identified from a blood sample. This case underscores the im-
portance of employing thorough laboratory techniques for accurate diagnosis
and effective management of similar cases.
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1. Introduction

People experiencing homelessness face a significantly higher risk of numerous dis-
eases and health complications due to factors like exposure to the elements, poor
hygiene, malnutrition, crowded or unsanitary living conditions, substance use, and
limited access to healthcare [1] [2]. Homeless individuals are especially vulnerable
to skin and soft tissue infections because they deal daily with injuries and immune
system challenges. If not treated, these infections can become serious, making ac-
cess to regular hygiene, medical care, and stable housing crucial for prevention.

The incidence of pathogens may vary depending on the geographic location
and the population’s health status [3]. The risk of opportunistic mycoses, lice in-
festations, and open wounds is very high and can lead to serious health complica-
tions. Environmental microorganisms from air, skin, and plants, especially pri-
mary pathogens, can enter the body through contact with the skin and subcuta-
neous tissues [1] [4], or by inhalation [5]. Fungal propagules such as yeasts, frag-
ments of mycelium, pseudo-mycelium, or spores can be introduced by traumatic
events, resulting in various clinical signs, including painful nodules on the axilla
and trunk, as well as crusted papules on the arms and legs [6] [7]. Some of these
manifestations resemble a lymphocutaneous sporotrichosis pattern, which a range
of infectious agents can cause. Accurate diagnosis relies on clinical expertise, mi-
crobiological testing, and an understanding of the underlying pathology associ-
ated with each potential causative agent. Recently, molecular techniques have be-
come valuable for the precise identification of pathogens [8]-[12].

Some studies have documented the isolation of N. diffluens, formerly known as
Cryptococcus diffluens, from disease-related conditions, including subcutaneous
cryptococcosis [10], onychomycosis [13], and epidermal colonization. Research-
ers have also isolated it from the skin of patients with atopic dermatitis, the oral
mycobiome of healthy adults [14], and children with caries and healthy dentition
[15]. A high prevalence of C. diffluens colonization in neonates hospitalized in the
NICU of Bu Ali Sina Hospital has also been reported [16]. N. diffluens, a basidio-
mycetous yeast, is particularly intriguing due to its adaptability to extreme envi-
ronmental conditions [17].

Pediculus humanus humanusis the vector for at least three intracellular bacteria,
including B. quintana, the causative agent of trench fever [18] [19]. It is one of the
most common problems among people experiencing homelessness. B. quintana
infections are often asymptomatic and can persist if not detected. However, symp-
tomatic cases may present fever, lethargy, and muscle pain lasting four to five days,
known as “quintan” or “fifth-day fever” [20]-[22]. The potential for serious com-

plications, including heart and neurological issues [18] [19], should be taken seri-
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ously. Since 1955, B. quintana has been reported in Mexico City. A 2006 study
found that 28.3% of body lice carried these bacteria [23] [24], and more recently,
they were found in head lice from a Mayan community in southern Mexico [25].
Open wounds are common among homeless populations due to trauma, vio-
lence, injection drug use, and environmental hazards, which lead to the develop-
ment and poor healing of both acute and chronic wounds [26]. The risk of devel-
oping myiasis increases significantly in these conditions. Exposed wounds attract
flies to lay eggs, which hatch into larvae (maggots) that infest and feed on the
tissue [27]. Additionally, mental health issues and substance use can impede ad-
herence to wound care plans. This case describes a rare and unique instance of
infection with N. diffluens and B. quintana, along with myiasis infestation in a
homeless patient presenting with sporotrichoid skin lesions, open wounds on the
feet infested with maggots, pediculosis, weakness, and disorientation. The process
of isolating and identifying these two pathogens was complex and challenging,
involving microbiology, molecular biology, and immunology. This case highlights

the complex health challenges faced by people experiencing homelessness.

2. Case Report

In September 2023, a 53-year-old homeless man was taken to the emergency room
at Dr. Gregorio Salas General Hospital in Mexico City after being immobile in a
flower bed for five days. He had lived on the streets for 20 years, often in unsanitary
conditions, and showed signs of mental changes such as confusion or disorientation.

Physical examination revealed several erythematous nodules arranged in a lin-
ear pattern, unevenly distributed on both sides and extending to the patient’s
lower limbs. Some nodules showed excoriation, a central blood crust, hyperpig-
mented brown areas, and hypopigmented, atrophic scars that had been present
for along time (Figures 1(A)-(B)). He also had a single tender and swollen nodule
in the right axilla, which was not painful. The patient had a 5 cm lesion on the dorsal
aspect of the right foot, characterized by greenish exudate, hyperthermia, edema,
and myiasis (Figure 2(C)). Additionally, a significant infestation of body lice (2.
humanus humanus) was observed.

@ ®)

Figure 1. Lymphocutaneous sporotrichoid linear pattern after three weeks of
itraconazole administration. (A) Cutaneous lesions of Naganishia diffluensinfection
(cryptococosis), ulcers spread with satellite lesions. (B) The pattern of the lesions
presented surrounding hyperpigmented skin.
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Figure 2. Naganishia diffluens phenotype. (A) N. diffluens from skin scraps grown
on Sabouraud medium for 48 h at 30°C shows white and creamy colonies with
smooth surfaces. (B) Phase contrast microscopy shows a round cell (3 - 6 um)
exhibiting polar budding. (C) Scanning electron microscopy (Hitachi SU1510) of
yeast cells shows cells coated with fibrils. Some yeast cells are budding. D. Yeast
cells contrasted with India ink. Surrounding the cell body is a halo, indicating the
presence of the polysaccharide capsule (Zeizz 100X).

The patient had normal vital signs. Hematological analysis showed an increase
in leukocytes [18,000/mm? (reference 4500 - 11,000/mm?)] and neutrophils [86.3%
(reference 55% - 70%)], along with a decrease in lymphocytes [6.9% (reference
20% - 40%)] compared to reference values. He presented with anemia, character-
ized by a hemoglobin level of 9.58 g/dL (reference range 13.5 - 17.5 g/dL) and a
hematocrit of 29.3% (reference range 41% - 53%). Platelet counts and electrolyte
levels were within normal limits, and liver function tests were normal. A rapid
HIV test was negative, and a chest X-ray appeared normal.

The presence of sporotrichoid lesions in the skin and evidence of louse infesta-
tion in clothing led us to suspect a fungal infection by Sporothrix spp. and louse-
borne infectious diseases caused by Bartonella.

To identify the pathogens affecting the patient, samples were collected from
skin wounds and blood. Initially, the skin scrapings were incubated in Sabouraud
agar at 30°C for 48 hours for colony morphology, microscopic analysis, and mo-
lecular biology. The colonies grown on solid Sabouraud medium from the ulcer-
ated lesions were smooth, shiny, and creamy after 48 hours of incubation at 28°C
(Figure 2(A)). Microscopic morphological characteristics of the fungal cells
showed individual round yeast cells (3 - 6 pm) that reproduce through budding
(Figure 2(B)). Scanning electron microscopy revealed rounded cells, some bud-
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ding, with visible extracellular fibrils (Figure 2(C)).

The colony morphology and the presence of yeast cells led us to suspect that
Sporothrix spp was not the cause of the skin lesions. Because the colonies appeared
smooth, we used Indian ink to check if the fungi had a polysaccharide capsule.
The stain showed a clear halo around the yeast cells, where the ink particles moved
away from the capsule; this confirmed the presence of a polysaccharide capsule
(Figure 2(D)). These findings indicated the presence of a capsulated fungus from
the Cryptococcus genus.

To identify the fungi in the patient’s lesions, DNA was extracted from both
the skin lesions and the colonies grown in culture media, then amplified by PCR
using the fungal ITS1F-ITS4 R region of the ribosomal ITS region [28] and se-
quenced. BLAST and phylogenetic analysis of the 580 bp amplified fragment
showed 99% identity with the sequence of N. diffluens from Europe, Australia,
and South America. We deposited the sequences in GenBank under accession
number OR976037.

Unfortunately, a biopsy was not performed on the patient to determine whether
Naganishia caused the skin lesions; however, we conducted capillary precipitin
assays using serial dilutions of extracts from various fungi, including Naganishia,
with the patient’s serum. This immunological reaction helps identify if the body
has been exposed to and infected by the pathogen [29]. Antigens from Aspergillus
(flavus, nigerand fumigatus), Coccidioides immitis, Histoplasma capsulatum, and
N. diffluens were included in this assay. The dilutions ranged from 1:2 to 1:64.
Laboratory capillary tubes were used, with 20 uL of antigen and 20 uL of the pa-
tient’s serum placed into each. For the negative control, 20 uL of 0.9% saline so-
lution and 20 pL of the patient’s serum were used. The results were read after 72
hours by assessing the agglutination of the sample [30]. The precipitin results
showed that antibodies against Naganishia are detectable at the higher antigen
dilution (1:64), while antibodies against Coccidioides, Aspergillus, and Histo-
plasma are only detectable at lower dilutions (1/2, 1/2, and 1/4, respectively).

The patient’s skin lesions gradually improved after being diagnosed with N. dif-
fluent and treated with itraconazole (100 mg/day). After 6 weeks of antifungal
therapy, a linear pattern of lesions surrounding hyperpigmented skin with scar-
ring was visible, and no new lesions had appeared since the treatment began (Fig-
ures 1(A)-(B)).

The presence of body lice (P. Aumanus humanus) in the patient indicated a
potential Bartonella infection. This infection is now resurging, especially among
vulnerable populations such as people experiencing homelessness. Bartonella
quintana can cause various symptoms, including recurring fevers, bone pain, and
in severe cases, endocarditis or bacillary angiomatosis, making early detection and
treatment crucial. Diagnosing illnesses caused by Bartonella species with bacterial
culture is challenging because these organisms grow slowly. To overcome this, we
used PCR amplification and sequencing from blood DNA with primers targeting

the citrate synthase [gltA] gene of the genus Bartonella [31]. The identity of B.
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quintanawas confirmed through BLAST and phylogenetic analysis which showed
99% identity with B. quintana from Europe and North America [32]. This se-
quence was deposited in GenBank under accession number OR976036.

Bartonellosis was treated with doxycycline capsules (100 mg every 12 hours)
and injectable gentamicin (80 mg every 12 hours) for 30 days, successfully resolv-
ing his bacteremia. Among the antimicrobial agents considered, doxycycline and
gentamicin are commonly used together for bartonellosis because of their syner-
gistic effects and proven ability to target intracellular organisms [33] [34].

The necrotic tissue of the foot, infected with unidentified fly larvae (Figure 3),
was debrided, and healthcare professionals surgically removed the larvae. After
removing the larvae, the wound was cleaned daily, and amoxicillin-clavulanate
(500 mg/125 mg tablet every 12 hours) was prescribed for 10 days to treat the
secondary bacterial infection. The wound developed granulation tissue after being

kept clean and dry, with no recurrence or complications.

Figure 3. Wound myiasis in the instep was treated
by surgical debridement and antibiotics.

After eight weeks in the hospital, the patient regained mobility and the ability
to walk, showing notable improvements in mood and language. A psychiatric
evaluation diagnosed an unspecified mental disorder with cognitive deficits. He

was discharged after 8 weeks and referred to a shelter.

3. Discussion

This case report details a rare and clinically significant mixed infection in a home-
less patient, characterized by sporotrichoid skin lesions caused by N. diffluens,
alongside Bartonella, likely resulting from body lice (P. humanus humanus) in-
festation. To our knowledge, this is the first documented case in Mexico City of a
cutaneous N. diffluens infection with a sporotrichoid pattern in a human host.
The patient was diagnosed through a combination of PCR and sequencing, which

allowed us to identify specific pathogens. Additionally, the co-diagnosis of bar-
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tonellosis raises essential questions about the interaction between environmental
exposure, host immunity, and diagnostic vigilance.

Although we couldn’t definitively confirm Naganishia’s presence in the skin
lesions through biopsy, the immune test results (precipitin assays), the isolation
from scrapes, and the patient’s positive response to antifungal treatment strongly
suggest that Naganishia caused the skin lesions.

N. diffluens, once classified among Cryptococcus species, [35] is an environ-
mental basidiomycetous yeast with limited documentation as a human pathogen.
Reports of Naganishia spp affecting the skin are rare. The sporotrichoid pattern
seen in this case, characterized by linear nodular lesions following lymphatic
drainage, is usually linked to Sporothrix spp, nontuberculous mycobacteria, and
Leishmania spp. However, Naganishia should now also be considered in differen-
tial diagnoses, especially when standard diagnostic tests are inconclusive. The use
of molecular techniques, such as PCR and sequencing, was essential in establish-
ing a definitive identification, as phenotypic identification can be unreliable for
rare yeasts. This underscores the importance of advanced diagnostic methods in
detecting and understanding unusual and complex infections.

The presence of Bartonella, likely due to B. quintana transmitted through body
lice, is not unexpected given the patient’s homelessness and poor hygiene condi-
tions. The clinical significance of this co-infection is emphasized by the possibility
that N. diffluens and B. quintana may interact within the host, where fungal col-
onization and antigenic stimulation could influence the immune response, poten-
tially supporting bacterial persistence. Additionally, the chronic inflammation
and immune evasion strategies associated with B. quintana might alter host de-
fenses, creating an environment conducive to opportunistic fungal pathogens.
This highlights the importance of considering immunomodulatory interactions
in polymicrobial infections to understand disease progression and patient out-
comes better.

This emphasizes the importance of considering social factors that influence
health in managing diseases. Body lice infestations and louse-borne illnesses are
more prevalent among homeless populations, with B. quintana known to cause
trench fever, bacillary angiomatosis, and endocarditis. The presence of skin le-
sions, along with systemic symptoms such as fever and malaise, should prompt
clinicians to suspect these combined infections.

In conclusion, this case broadens the understanding of the clinical spectrum of
N. diffluens and emphasizes the importance of increased awareness of potential
mixed infections in socioeconomically disadvantaged populations. It also demon-
strates the benefit of combining traditional serologic assays with molecular diag-
nostics. Clinicians should stay highly alert for multiple concurrent infections in
vulnerable patients presenting with complex clinical syndromes, adopting a pro-
active approach to early diagnosis and effective management. From a public
health perspective, this case highlights essential implications for vulnerable

groups such as individuals experiencing homelessness, who face a greater risk of
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multiple infections and injuries. Factors such as crowded living conditions, poor
hygiene, malnutrition, and limited healthcare access increase the risk of co-infec-
tions and complicate diagnosis and treatment. Follow-up care is complicated in
this population, as unstable housing, lack of social support, and barriers to
healthcare often hinder treatment adherence and continuity. These challenges not
only increase the chances of relapses and ongoing infections but also present
broader risks of community spread. Tackling these issues requires integrated ap-
proaches that combine clinical care with public health efforts, such as improving
access to diagnostic tools, implementing outreach programs, and establishing fol-
low-up systems to reduce the recurrence of infections among homeless popula-

tions.

Acknowledgements

We thank Angelica Leticia Serrano Ahumada for assistance with proofreading and
image editing. H.T.G. wants to sincerely thank the Faculty of Medicine, UNAM,
for their constant support and resource provision throughout this research.

Informed Consent Statement

The patient provided informed consent for publishing this case report.

Conflicts of Interest

The authors declare no conflicts of interest related to the publication of this paper.

References

[1] Rasul, T.F., Gamret, A.C., Morgan, O., Bergholz, D.R., Eachus, E., Mathew, M., et al
(2022) Cutaneous Fungal Infections in Patients Experiencing Homelessness and
Treatment in Low-Resource Settings: A Scoping Review. Cureus, 14, e30840.
https://doi.org/10.7759/cureus.30840

[2] Waddell, C.J., Saldana, C.S., Schoonveld, M.M., Meehan, A.A., Lin, C.K,, Butler, J.C,,
et al. (2024) Infectious Diseases among People Experiencing Homelessness: A Sys-
tematic Review of the Literature in the United States and Canada, 2003-2022. Public
Health Reports®, 139, 532-548. https://doi.org/10.1177/00333549241228525

[3] Bedmar, M.A., Bennasar-Veny, M., Artigas-Lelong, B., Salva-Mut, F., Pou, J.,
Capitan-Moyano, L., et al. (2022) Health and Access to Healthcare in Homeless Peo-
ple: Protocol for a Mixed-Methods Study. Medicine, 101, e28816.
https://doi.org/10.1097/md.0000000000028816

[4] Kujath, P. and Kujath, C. (2010) Complicated Skin, Skin Structure and Soft Tissue
Infections—Are We Threatened by Multi-Resistant Pathogens? European Journal of
Medical Research, 15, 544-553. https://doi.org/10.1186/2047-783x-15-12-544

[5] Gorny, R.L. (2020) Microbial Aerosols: Sources, Properties, Health Effects, Exposure
Assessment—A Review. KONA Powder and Particle Journal, 37, 64-84.
https://doi.org/10.14356/kona.2020005

[6] Howell, S.A. (2023) Dermatopathology and the Diagnosis of Fungal Infections. Brit-
ish Journal of Biomedical Science, 80, Article No. 11314.
https://doi.org/10.3389/bjbs.2023.11314

DOI: 10.4236/0jmm.2025.153016

210 Open Journal of Medical Microbiology


https://doi.org/10.4236/ojmm.2025.153016
https://doi.org/10.7759/cureus.30840
https://doi.org/10.1177/00333549241228525
https://doi.org/10.1097/md.0000000000028816
https://doi.org/10.1186/2047-783x-15-12-544
https://doi.org/10.14356/kona.2020005
https://doi.org/10.3389/bjbs.2023.11314

V. A. Rodriguez et al.

(7]

(8]

(9]

(10]

(11]

(12]

(13]

(14]

(15]

(16]

(17]

(18]

(19]

(20]

Mahalingam, S.S., Jayaraman, S. and Pandiyan, P. (2022) Fungal Colonization and
Infections—Interactions with Other Human Diseases. Pathogens, 11, Article No. 212.
https://doi.org/10.3390/pathogens11020212

Serda Kantarcioglu, A., Boekhout, T., Sybren De Hoog, G., Theelen, B., Yiicel, A.,
Ekmekci, T.R., et al (2007) Subcutaneous Cryptococcosis Due to Cryptococcus dif-
fluens in a Patient with Sporotrichoid Lesions Case Report, Features of the Case Iso-
late and in Vitro Antifungal Susceptibilities. Medical Mycology, 45, 173-181.
https://doi.org/10.1080/13693780601045166

Aghaei Gharehbolagh, S., Nasimi, M., Agha Kuchak Afshari, S., Ghasemi, Z. and Re-
zaie, S. (2017) First Case of Superficial Infection Due to Naganishia albida (Formerly
Cryptococcus albidus) in Iran: A Review of the Literature. Current Medical Mycol-
ogy; 3, 33-37. https://doi.org/10.29252/cmm.3.2.33

Morales-Lopez, S.E. and Garcia-Effron, G. (2021) Infections Due to Rare Cryptococ-
cus Species. A Literature Review. Journal of Fungi, 7, Article No. 279.
https://doi.org/10.3390/jof7040279

Tobin, E.H. and Jih, W.W. (2001) Sporotrichoid Lymphocutaneous Infections: Etiol-
ogy, Diagnosis and Therapy. American Family Physician, 63, 326-332.

Yang, S., Shan, B., Fan, D., Wang, S. and Li, F. (2023) Tinea Cruris Caused by Nagan-
ishia Diffluens. Mycopathologia, 188, 837-839.
https://doi.org/10.1007/s11046-023-00778-2

Haghani, I., Shams-Ghahfarokhi, M., Dalimi Asl, A., Shokohi, T. and Hedayati, M.T.
(2018) Molecular Identification and Antifungal Susceptibility of Clinical Fungal Iso-
lates from Onychomycosis (Uncommon and Emerging Species). Mycoses, 62, 128-
143. https://doi.org/10.1111/myc.12854

Ghannoum, M.A,, Jurevic, R.J., Mukherjee, P.K., Cui, F., Sikaroodi, M., Naqvi, A., et
al. (2010) Characterization of the Oral Fungal Microbiome (Mycobiome) in Healthy
Individuals. PLOS Pathogens, 6, €1000713.
https://doi.org/10.1371/journal.ppat.1000713

Fechney, J.M., Browne, G.V., Prabhu, N., Irinyi, L., Meyer, W., Hughes, T., et al
(2018) Preliminary Study of the Oral Mycobiome of Children with and without Den-
tal Caries. Journal of Oral Microbiology; 11, Article ID: 1536182.
https://doi.org/10.1080/20002297.2018.1536182

Ashrafi Khozani, M., Abastabar, M., Moazeni, M., Rezai, M.S., Farhadi, R., Yazdani
Charati, J., et al. (2024) An Unusual High Prevalence of Cryptococcus (Naganishia)

Diffluens Colonization in Neonates Hospitalized in a Referral Neonatal Intensive
Care Unit. Pediatric Infectious Disease Journal, 43, 1194-1199.
https://doi.org/10.1097/inf.0000000000004495

Schmidt, S.K., Vimercati, L., Darcy, J.L., Ardn, P., Gendron, E.M.S., Solon, A.]., et al
(2017) A Naganishia in High Places: Functioning Populations or Dormant Cells from
the Atmosphere? Mycology, 8, 153-163.
https://doi.org/10.1080/21501203.2017.1344154

Feldmeier, H. (2023) Head Lice as Vectors of Pathogenic Microorganisms. Tropical
Medicine and Health, 51, Article No. 53.

https://doi.org/10.1186/s41182-023-00545-5

Ouarti, B., Mbogning Fonkou, D.M., Houhamdi, L., Mediannikov, O. and Parola, P.
(2023) Lice and Lice-Borne Diseases in Humans in Africa: A Narrative Review. Acta
Tropica, 237, Article ID: 106709. https://doi.org/10.1016/j.actatropica.2022.106709

Anstead, G.M. (2016) The Centenary of the Discovery of Trench Fever, an Emerging
Infectious Disease of World War 1. The Lancet Infectious Diseases, 16, e164-e172.

DOI: 10.4236/0jmm.2025.153016

211 Open Journal of Medical Microbiology


https://doi.org/10.4236/ojmm.2025.153016
https://doi.org/10.3390/pathogens11020212
https://doi.org/10.1080/13693780601045166
https://doi.org/10.29252/cmm.3.2.33
https://doi.org/10.3390/jof7040279
https://doi.org/10.1007/s11046-023-00778-2
https://doi.org/10.1111/myc.12854
https://doi.org/10.1371/journal.ppat.1000713
https://doi.org/10.1080/20002297.2018.1536182
https://doi.org/10.1097/inf.0000000000004495
https://doi.org/10.1080/21501203.2017.1344154
https://doi.org/10.1186/s41182-023-00545-5
https://doi.org/10.1016/j.actatropica.2022.106709

V. A. Rodriguez et al.

(21]

(22]

(23]

(24]

(25]

(26]

(27]

(28]

(29]

(30]

(31]

(32]

(33]

(34]

https://doi.org/10.1016/s1473-3099(16)30003-2
Cheslock, M.A. and Embers, M.E. (2019) Human Bartonellosis: An Underappreci-
ated Public Health Problem? Tropical Medicine and Infectious Disease, 4, Article No.
69. https://doi.org/10.3390/tropicalmed4020069

Mogollon-Pasapera, E., Otvos, L., Giordano, A. and Cassone, M. (2009) Bartonella:
Emerging Pathogen or Emerging Awareness? International Journal of Infectious Dis-

eases, 13, 3-8. https://doi.org/10.1016/].ijid.2008.04.002

Varela, G., Fournier, R. and Mooser, H. (1954) Presencia de Rickettsia quintana en

piojos Pediculus humanus de la ciudad de Mexico; inoculacion experimental. Revista
del Instituto de Salubridad y Enfermedades Tropicales, 14, 39-42.

Alcantara, V., Rolain, J., Eduardo, A.G., Raul, M.]. and Raoult, D. (2009) Molecular
Detection of Bartonella quintana in Human Body Lice from Mexico City. Clinical
Microbiology and Infection, 15, 93-94.
https://doi.org/10.1111/j.1469-0691.2008.02176.x

Dzul-Rosado, K., Maldonado-Borges, J.I., Puerto-Manzano, F.I., Lammoglia-Vil-
lagémez, M.A., Becker, I. and Sanchez-Montes, S. (2022) First Exploratory Study of
Bacterial Pathogens and Endosymbionts in Head Lice from a Mayan Community in
Southern Mexico. Zoonoses and Public Health, 69, 729-736.
https://doi.org/10.1111/zph.12982

Wright, T., Hope, V., Ciccarone, D., Lewer, D., Scott, J. and Harris, M. (2020) Preva-
lence and Severity of Abscesses and Cellulitis, and Their Associations with Other
Health Outcomes, in a Community-Based Study of People Who Inject Drugs in Lon-
don, UK. PLOS ONE, 15, e0235350. https://doi.org/10.1371/journal.pone.0235350

Solomon, M., Lachish, T. and Schwartz, E. (2016) Cutaneous Myiasis. Current Infec-
tious Disease Reports, 18, Article No. 28. https://doi.org/10.1007/s11908-016-0537-6
Gu, X., Cheng, X., Zhang, J. and She, W. (2022) Identification of the Fungal Commu-

nity in Otomycosis by Internal Transcribed Spacer Sequencing. Frontiers in Micro-
biology, 13, Article ID: 820423. https://doi.org/10.3389/fmicb.2022.820423

Lau, K.S.K,, Yeung, C. and Carlsten, C. (2020) Stability of Serum Precipitins to As-
pergillus Fumigatus for the Diagnosis of Allergic Bronchopulmonary Aspergillosis.
Allergy, Asthma & Clinical Inmunology; 16, Article No. 78.
https://doi.org/10.1186/s13223-020-00476-4

Powell, S.]J. (1968) The Capillary-Tube Precipitin Test: A Rapid Serologic Aid to Clin-
ical Diagnosis in Invasive Amebiasis. The American Journal of Tropical Medicine
and Hygiene, 17, 840-843. https://doi.org/10.4269/ajtmh.1968.17.840

Zarate-Sulca, Y., Calvay-Sanchez, K.D., Jimenez-Vasquez, V., Ruiz, J., Acosta-Con-
chucos, O. and Mendoza-Mujica, G. (2023) Single-Nucleotide Polymorphisms in
ialB, gltA and rpoB Genes of Bartonella Bacilliformis Isolated from Patients in En-
demic Peruvian Regions. PLOS Neglected Tropical Diseases, 17, €0011615.
https://doi.org/10.1371/journal.pntd.0011615

De Bruyn, A., Martin, D.P. and Lefeuvre, P. (2013) Phylogenetic Reconstruction
Methods: An Overview. In: Methods in Molecular Biology, Humana Press, 257-277.
https://doi.org/10.1007/978-1-62703-767-9 13

Pizzuti, M., Bailey, P., Derrick, C., Albrecht, B., Carr, A.L., Covington, E-W., et al
(2024) Epidemiology and Treatment of Invasive Bartonella Spp. Infections in the
United States. /nfection, 52, 1307-1314. https://doi.org/10.1007/s15010-024-02177-1

Lamas, C., Curi, A., Béia, M. and Lemos, E. (2008) Human Bartonellosis: Seroepide-
miological and Clinical Features with an Emphasis on Data from Brazil—A Review.
Memdrias do Instituto Oswaldo Cruz, 103, 221-235.

DOI: 10.4236/0jmm.2025.153016

212 Open Journal of Medical Microbiology


https://doi.org/10.4236/ojmm.2025.153016
https://doi.org/10.1016/s1473-3099(16)30003-2
https://doi.org/10.3390/tropicalmed4020069
https://doi.org/10.1016/j.ijid.2008.04.002
https://doi.org/10.1111/j.1469-0691.2008.02176.x
https://doi.org/10.1111/zph.12982
https://doi.org/10.1371/journal.pone.0235350
https://doi.org/10.1007/s11908-016-0537-6
https://doi.org/10.3389/fmicb.2022.820423
https://doi.org/10.1186/s13223-020-00476-4
https://doi.org/10.4269/ajtmh.1968.17.840
https://doi.org/10.1371/journal.pntd.0011615
https://doi.org/10.1007/978-1-62703-767-9_13
https://doi.org/10.1007/s15010-024-02177-1

V. A. Rodriguez et al.

(35]

https://doi.org/10.1590/s0074-02762008000300001

Oliveira, L.S.d.S., Pinto, L.M., de Medeiros, M.A.P., Toffaletti, D.L., Tenor, J.L., Bar-
ros, T.F., et al. (2021) Comparison of Cryptococcus gattiifNeoformans Species Com-
plex to Related Genera (Papiliotrema and Naganishia) Reveal Variances in Virulence
Associated Factors and Antifungal Susceptibility. Frontiers in Cellular and Infection
Microbiology, 11, Article ID: 642658. https://doi.org/10.3389/fcimb.2021.642658

DOI: 10.4236/0jmm.2025.153016

213 Open Journal of Medical Microbiology


https://doi.org/10.4236/ojmm.2025.153016
https://doi.org/10.1590/s0074-02762008000300001
https://doi.org/10.3389/fcimb.2021.642658

	A Rare Dual Infection in a Homeless Patient: Diagnostic Challenges of Naganishia diffluens and Bartonella quintana Co-Infection
	Abstract
	Keywords
	1. Introduction
	2. Case Report
	3. Discussion
	Acknowledgements
	Informed Consent Statement
	Conflicts of Interest
	References

