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Abstract

Introduction: Cryptococcosis is a significant opportunistic fungal infection, particularly affecting immunoco iduals. Papillotrema laurentii has been increasingly reported in recent years, especially in immunosuppressed
patients. This study aims to provide guidance on the diagnosis and treatment of P. laurentii-related infections with a review of the existing literature.

Materials and Methods: Patients with P. laurentii isolated in any culture sample between 2017 and 2022 werg i this study. A literature search was conducted using the electronic databases Scopus, Web of Science, MEDLINE
(PubMed), and Google Scholar.

Results: Over the past 5 years, P. laurentii was identified in culture samples from nine patients in o ital. Al review revealed 35 publications reporting a total of 40 cases of P. laurentii infection between 1998 and 2022. The

most common risk factors included the use of broad-spectrum antibiotics and the presence of inva
Conclusion: Although P. laurentii is considered a rare pathogen, it can cause infections of vario
patients receiving broad-spectrum antibiotics or steroid therapy.
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Oz
Giris: Kriptokokkoz, 6zellikle immiin sistemi baskilanmis bireyleri etkileyen one
laurentii ile iliskili enfeksiyonlar veya kolonizasyonlarin tan1 ve tedavisine yonelik

tabanlari kullanilarak gergeklestirilmistir.
Bulgular: Son 5 yilda hastanemizde toplam dokuz hastanin kiiltiir 6rnel
belirlenmistir. En sik goriilen risk faktorleri arasinda genis spektr
Sonug: P. laurentii, nadir goriilen bir patojen olarak degerlendi
alisilmadik fungal tiiriin enfeksiyon etkeni olabilecegini g6z §
Anahtar Kelimeler: Papiliotrema laurentii, mantar hastalikl

Introduction
Papillotrema laurentii, formerly known as Cryp
approximately 30% of cases, no identifiable pre:
neoformans or non-gattii Cryptococcosis h:
Although P. laurentii is generally considere
system, bloodstream, urinary tract, a

present?). The most common pathogenic species associated with Cryptococcosis are C. neoformans and C. gattii. Notably, around 80% of reported cases of non-
. laurentii and C. albidus’®!.



This study aims to investigate P. laurentii infections or colonization detected in our hospital and review the existing literature to emphasize the clinical relevance of C. laurentii-related infectio rovide guidance for their diagnosis and
treatment.

Materials and Methods

Patients with P. laurentii isolated from any culture sample between 2017 and 2022 were included in this study. Demographic and clinical data were obtained from the hospital database

microorganism in the host leading to disease symptoms due to invasion, whereas colonization was characterized by the presence of the microorganism without causing a disease respon

as the proliferation of the
ples were assessed using the Bartlett
ature search was conducted using the
electronic databases Scopus, Web of Science, MEDLINE (PubMed), and Google Scholar. Among the identified studies, 3 were retrospective cohort studies, 7 were systemati a
on language or publication date. Both pediatric and adult populations were included, and reference lists of the retrieved studies were manually reviewed. This study followed ing Items for Systematic Reviews and Meta-
Analysis Protocols guidelines.

Ethical Approval

The study protocol was approved by the Ethics Committee of Kocaeli University (approval number: GOKAEK-2023/11.27, dated: xxx).
Statistical Analysis

Statistical analysis was performed using IBM SPSS Statistics 20.0 (IBM Corp., Armonk, NY, USA). The Kolmogorov-Smirnov test was used to assess the noa
standard deviation, while categorical variables were expressed as frequency (percentage). Since the assumption of normal distribution was not met, the Wilgox
posttreatment values. Relationships between categorical variables were analyzed using the chi-squared test. A p-value of <0.05 was considered statistica
Results

review identified 35 publications reporting a total of 40 cases of P. laurentii infection between 1998 and 2022 (Table 1). Among the infect8
of cases identified in our hospital and those reported in the literature is presented in Table 1.

Case Presentations

Case 1

A 42-year-old female patient with a history of asthma and hypothyroidism was admitted with fever and shortness of breath. She was sta:
(CT) revealed several pulmonary nodules. Gram staining of a bronchoalveolar lavage (BAL) sample showed active inflammatio
fungal culture. After 3 months of fluconazole treatment, follow-up CT showed a reduction in nodule size.

Case 2

A 34-year-old female patient with a history of cryoglobulinemic vasculitis was admitted to the clinic with pneumo
years. Chest CT showed pleural effusion adjacent to consolidation in the lower lobe of the right lung, along with a ¢
Fluconazole was added to her antibiotic regimen. Gram staining of sputum samples showed numerous leukocytes bu
chest CT revealed the resolution of the ground-glass opacities, consolidation, cavity, and pleural effusion.
Case 3

A 77-year-old male patient with no known comorbidities was hospitalized with Coronavirus Disease 2019 (
showed diffuse bilateral ground-glass opacities, and his oxygen saturation was 75% on room air. He was sta
days of hospitalization, he received two doses of tocilizumab. P. laurentii was isolated in a blood ¢ d
Case 4
A 43-year-old male patient with no known medical conditions underwent surgery for a duodenal ph. @ was started on meropenem and tigecycline. On the second day of hospitalization, Enterococcus faecalis and P. laurentii were
isolated from the culture of the fluid collected from the surgical drain. Gram staining of the
of treatment, and the patient was discharged in full recovery.

Case S

A 67-year-old female patient with a history of diabetes mellitus, hypertension, and ¢
dysuria, fatigue, and nausea. A pigtail catheter had been inserted approximately 1
was replaced, and the patient completed a 7 day course of fluconazole before being
Case 6

A 47-year-old male patient with hypertension was admitted to the inten
nephritis, for which he received 60 mg of prednisolone for 3 days. Two
microorganisms detected in Gram staining, the isolate was consid,
Case 7

A 15-year-old male patient with Duchenne muscular dystrop!
culture obtained from the surgical site. However, as leukocyt
Case 8

A 77-year-old male patient with a history of mitral
He was started on broad-spectrum antibiotics an

ay history of cough and sputum production. She had been using prednisolone intermittently for 2
1ly, tree-in-bud nodules and ground-glass opacities were observed in the lower lobe of the left lung.
" P. laurentii was isolated in the sputum culture. After 6 months of fluconazole therapy, follow-up

firmed by a Severe Acute Respiratory Syndrome Coronavirus 2 Polymerase Chain Reaction, tests. Chest CT
s and pulse steroid therapy (250 mg for 3 days, followed by 40 mg of prednisolone). On the seventh and eighth

disease was admitted to the Nephrology Department with postrenal acute kidney injury and required hemodialysis. She presented with
culture from the patient, who had pyuria, revealed P. laurentii at a concentration of 10° colony-forming units (CFU) . The pigtail catheter

ith a urinary catheter. One month later, after catheter removal, urine analysis showed 55 leukocytes, and urine culture yielded P. laurentii at a concentration of 10° CFU. The
C-reactive protein level was elevated to 33 mg/l (normal upper limit: 5 mg/l). He was diagnosed with cystitis and started on fluconazole. Follow-up urine culture was
negative. However, the patient died during i ention for endocarditis.

Case 9

A 33-year-old male patient with nas hospitalized with pneumonia. P. laurentii was isolated from a BAL sample. Gram staining of the BAL sample revealed leukocytes, yeast cells, and Gram-positive cocci. The

ys, followed by fluconazole. His treatment was completed in 14 days, leading to a full recovery.



Systematic Review
The first documented case of P. laurentii-associated infection was a cutaneous infection reported in 1977. Between 1977 and 2023, 43% of all identified cases were recorded. Among 40 reported ca:
occurred in male patients, with a mean age of 39.4+3.928 years (age range, 0-88 years). The most frequently reported infection was fungemia, followed by meningitis and pneumonia. Le

P. laurentii infection, 65.7%

s included enteritis, skin ulcers,
gure 1). Broad-spectrum
antibiotic use and the presence of invasive devices or catheters were frequently identified as risk factors in the literature (12,14). Treatment primarily involved fluconazole and amphotegi€in B. the 39 patients with available prognosis
data, 33 (84.6%) recovered, while 5 (12.8%) died due to P. laurentii infection, and 1 (2.6%) succumbed to an underlying condition. Of the five patients who died from P. laurentii infec ngemia, one had both meningitis and
cutaneous infection, one had meningitis, and one had mucositis (Figure 1).
Comparison of Our Cases with Published Data

The average age of our patients was 48.3 years, while the mean age of cases reported in the literature was 39.4 years. This difference was not statistically significant (p=0.30 doininance was observed in both our study and the
literature, with no significant difference between the two groups (p=0.641).
In our study, pneumonia was the most frequently observed clinical manifestation, whereas fungemia was the most common presentation in the literature. Consisten adifigs, broad-spectrum antibiotic use and the presence of
invasive devices or catheters were identified as key risk factors for Cryptococcosis. A comparison of our hospital data with published cases is provided in Table 2.
Discussion

This study presents seven cases of infection and two cases of colonization caused by P. laurentii, a rare human pathogen. To the best of our knowledge, this
immunocompromised individuals are generally considered at higher risk for P. laurentii infections, cases can also occur in immunocompetent patients.
Although P. laurentii has traditionally been regarded as a saprophyte and an uncommon human pathogen, reports of invasive infections have increased in
immunocompromised individuals and the widespread use of immunosuppressive therapies!"). Similarly, our findings align with the literatuse

cumenting P. laurentii cases in Tiirkiye. While

his rise may be linked to the growing number of
vasive infections.

a v e most common, followed by central nervous system infections (32%). In
our study, one patient (14%) developed a bloodstream infection after receiving corticosteroids and cytokine blockers for COVID-19. Priscilla gurentii isolation from sputum culture under similar clinical conditions.
Additionally, a study of 30 COVID-19 patients found that corticosteroid and cytokine blocker therapy (e.g., tocilizumab) increased the risi€o ( q
In our study, pulmonary Cryptococcosis was identified in three cases (42%). Cryptococcal lung disease can present in various forms, rai asymptomatic colonization to severe pneumonia with respiratory failure. Radiological
findings may include pulmonary nodules, masses, segmental or lobar consolidation, reticulonodular infiltrates, mediastinal or hilar lymp , less commonly, pleural effusion!”. However, individuals with advanced HIV tend to
exhibit more severe imaging abnormalities. Most case series have reported interstitial infiltrates as the predominant finding, whil itary lesions, adenopathy, and alveolar opacities are less frequently observed™!l.

e presence of yeast in urine cultures of asymptomatic individuals is typically regarded as
colonization.

Current guidelines recommend that treatment for asymptomatic candiduria should focus on eliminating risk factors, (ol

ered for patients at risk of disease progression' ™.
nt risk factor for P. laurentii infection. One case report described P. laurentii as the causative agent

1% However, in our study, peritonitis developed in one patient, and the is

of peritoneal dialysis-associated peritonitis
invasive device.

Conclusion

In summary, an evaluation of these nine cases indicates that P. laurentii, though considered a rare pathogen,

based on thorough clinical evaluation and culture results. However, delays in treating systemic infections ma
in patients receiving broad-spectrum antibiotics or steroid therapy.

Ethics

Ethics Committee Approval: The study protocol was approved by the Ethics Committee C versity(approval number: GOKAEK-2023/11.27, dated: xxx).
Informed Consent: Retrospective study.
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Figure 1. Cryptococcus laurentii cases reported in the literature over the years.
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Table 1. Summary of our cases and systematically reviewed reported cases

References

Our study

Deepa et al.['"!

Al-Otaibi et al.l'

Huang et al.[!

Castro-Lainez et
al.l3

Londero et al.['¥

Zhang et al.l'”

Gupta et al.l'8!

Ding et al.'"!

Park et al.[')
Martinez et al.['"!

Bhat et al.l?"!

Calista et al.?!

Cheng et al.[??

Country

Tiirkiye

India

Kuwait

China

USA

Brazil

China

India

Malaysia

Korea
Mexico

India

Italy

Taiwan

Age/sex
42/F
34/F
77M
47/M
67/F

47M
15/M

77
33/M
50/M

Newborn

29/M

59/M

68/F

50/M

64/F

6 days/M

35/F

47/F
65/M
26/F

74/M

88/F

Underlying condition
Asthma

Cryoglobulinemic vasculitis
COVID-19

None

DM, hypertension, coronary artery
disease

Hypertension

Duchenne muscular dystrophy

Mitral valve replacement,
cerebrovascular stroke

Nasopharyngeal cancer
DM, COVID-19

Very low birth weight

History of plant-related scratches

DM

DM, breast cancer with radical
mastectomy

HIV

HIV

Premature

Hodgkin’s lymphoma
Refractory AML

PAE/PSE
No/inhale steroid
No/Yes

Yes/Yes

Yes/No

No/No

Yes/Yes
No/No

Yes/No

Yes/No

Yes/Yes

Yes/No

Yes/Yes

Yes/NR

Yes/No

s/No

es/NR
No/No
No/NR

Yes/NR

Yes/Yes

C-D/PN
No/No
No/No
No/No
Yes/No
Yes/No

No/No
No/No

Yes/No

No/No

No/No

Yes/No

No/No

NR/No

Yes/No

No/No

NR/Yes
No/No
NR/No

NR/Yes

NR/Yes

Sample
BAL
Sputum
Blood
Peritoneal
drainage
catheter

Urine

Sputum
Skin

Urine
BAL
Vitreou

Blood

t flui

CSF

Catheter and
peripheral blood

Skin and CSF

BAL

Blood

Blood

Blood and skin
Skin biopsy
Stool

Stool

Blood

Diagnosis
Pneumonia
Pneumonia
Fungemia

Intraabdominal
infection

Urinary tract infe

Pneumonia
dophthalmitis

gemia

Septic arthritis

Meningitidis

Fungemia

Meningitis and
cutaneous infection

Pneumonia

Fungemia

Fungemia

Fungemia
Skin ulcer

Enteritis

Enteritis

Fungemia

Fever, dyspnea, cough
ischarge in the wound

NR

Dyspnea

6 weeks of progressive
blurred vision
Abdominal distension
and weight loss

Knee pain and limited
activity

Headache, blurred
vision, disequilibrium,
and photophobia

Fever and abdominal
pain
Skin lesions

Mild fever, productive
cough, dyspnea
Worsening of the
clinical condition

Supraclavicular mass,
fever

Fever and erythematous
papules

Ulcer

Diarrhea

Diarrhea

Fever

reatment
F for 3 months
F for 6 months

F for 1 month

F for 7 days

F for 2 weeks

Amp B for 5 days
followed by F for 9 days
Topical V for 9 months,
oral F for 1 month

Amp B for 14 days

A month of treatment
with topical V and knee
irrigation with Amp B.
The treatment continued
with F for nearly

7 months

Amp B and F for 6
weeks

Catheter removed and
Amp B and F for 2
weeks

Amp B and F

F

IV Amp B for 8 days
followed by F for 24
days

F for 2 weeks
Amp B for 3 weeks

Itraconazole

V for 4 weeks
Amp B for 10 days

Amp B and flucytosine
for 2 weeks

Outcome
Cured
Cured
Died
Cured
Cured

Cured
Cured

Cured

Cured

Cured

Cured

Cured

Cured

Cured

Died

Cured

Cured

Cured

Cured
Cured
Cured

Cured

Cured



Conti et al.’

Mittal et al.?¥

Neves et al.>!

Asano et al.l'%

Banerjee et al.**!

Molina-Leyva et
al.?7

Rodriguez et al.*®!

Furman- Kuklinska

et al.l?!

Khawcharoenporn
et al.’%

Manfredi et al.l!
Shankar et al.??

Simon et al.l**!

Vlchkova-
Lashkoska et al.?¥
Averbuch et al.?

Bauters et al.’¢!

James, 2000

Kunova and
Krcmery et al.’”!

Kordosis et al.['3]
Kunova and

Kremery et al.’”!

Johnson et al.’”

Italy

India

Brazil

Japan

India

Spain

Colombia

Polonia

Thailand

Italy

India

Hungary

Slovakia
Israel

Belgium
Venezuela

Slovakia

Greece

Slovakia

USA

47/F

30/F

42/M

32/M

76/M

8/F

3
months/M

39/M

35/M

34/M

35/F

9M

SI/M
16/M
45/M

69/F

NR

NR
NR

34/M

NR/M

NR/M

27
day:

SLE and Sjogren syndrome treated
with cyclosporine A and
corticosteroids

Recent C-section due to fetal
distress

Cervical cancer treated with
chemotherapy and radiotherapy

IgA neuropathy in PD

Hypertension, coronary artery
disease, and previous hemorrhagic
stroke

None

Premature baby with down
syndrome

Type I membranoproliferative
glomerulonephritis,

HIV

HIV, IV drug user, previous C.
neoformans meningitis

HIV, DM

X- linked hyperimmunoglobulin M
syndrome

Alcoholism

Metastatic ganglioneuroblastoma
Erythroleukemia

HIV-negative idiopathic CD4
deficiency

Neutropenia

Neutropenia
Neutropenia

HIV and Kaposif§/sarcoma

Solid

non kin’s [ ma

P ture

Yes/Yes

Yes/NR

Yes/NR

No/No

Yes/No

No/No

Yes/No

No/Yes

NR/NR

No/No

s/NR

o/No

Yes/No

Yes/Yes

Yes/No

NR/No

NR/No

NR/No

Yes (PD)/ No
Cardiac
defibrillator
implantation 2

weeks before
fungemia/No

No/No

Yes/No

No/No

NR/NR

No/No

Yes/No

es
NR/No

Yes/Yes
Yes/Yes
No/Yes

No/No

Yes/Yes

Yes/Yes

Yes/No

BAL Pneumonia Cough, fever

CSF Meningitidis

Blood Fungemia

Peritoneal fluid Peritonitis

Blood Funge Fever, shortness of

breath, heart failure

Skin lesion in the right

Skin ul
forearm

Fungemia Respiratory failure

emia Fever

Meningitidis Fever, headache

Meningitidis Fever, headache
Fever, night sweats,
ural fluid Pneumonia pleuritic chest pain, and
dyspnea
CSF Meningitidis Headache, nausea, and
somnolence
Skin and CSF Meningitidis Skin lesion on the back
Blood Fungemia Fever
Oropharynx Mucositis Fever
CSF Meningitidis Fever, headache
Blood Fungemia Fever
Blood Fungemia Fever
Blood Fungemia Fever
CSF Meningitidis Fever, headache, and
diplopia
Blood Fungemia NR
Blood Fungemia NR
Blood Fungemia NR

Initially Amp B,
switched to F for 8
onths due to toxicity

mp B

F for 22 weeks

Removal of the PD
catheter and V for 3
months

Amp B for 2 weeks
followed by F for 2
weeks

F for 2 weeks

Amp B

Itraconazole for 4 weeks
due to persistent
fungemia

Amp B for 14 days
followed by F for 3
months

F for 46 days

F for 5 weeks

F for 9 months with
tittering of dosage
NR

Amp B for 3 weeks
Amp B for 18 days

Amp B followed by F

F for 10 days

Amp B for 14 days

NR

Amp B and flucytosine
for 2 weeks followed by
F as a maintenance
therapy

F

Amp B

Amp B and flucytosine

Cured

Died

Cured

Cured

Cured

Cured

Died

Cured

Cured

Cured

Cured

Cured

NR
Cured
Died

Cured

Cured

Cured
Died

Cured

Cured

Died due to
underlying
disease

Cured



27/F
Lynch et al."! USA 55/F
Kamalam et al.['3] India 40/M

IV drug use, bacterial endocarditis,

and bipolar disorder Yes/No

Adenocarcinoma, dermatomyositis = No/Yes

Mycobacterial skin infection NR/NR

Table 2. Comparison of patient data with literature case reports

Characteristics
Age, mean years

Male sex

Risk factors, n (%)

* Invasive devices or catheter
* Prior steroid exposure

* Anti-interleukin

* Broad-spectrum antibiotic

* Solid tumor

« HIV

* Lymphoma or leukemia

* DM

Clinical manifestations, n (%)
* Blood stream infection

* Pulmonary infection

* Peritonitis

* Urinary tract infection

* Meningitidis

» Meningitis and cutaneous infection
* Enteritis

* Skin ulcer

* Cutaneous infection

* Endophthalmitis

* Lung abscess

* Septic arthritis

* Mucositis

Treatment, n (%)

* Fluconazole

* Amphotericin B

* No treatment

* Voriconazole

* Flucytosine

* [traconazole

Outcome, n (%)
* Cured
* Died

Case series (n=9) Literature cases (n=40)
48.3 +7.085 (15-77) 39.4+3.928 (0-88)

6 (66%) 23 (65.7%)
2 (22%) 12 (30%)
3 (33%) 7 (17.5%)
1 (11%) 1(2.5%)
2 (22%) 27 (67%)
1(11%) 7 (17%)
0 6 (15%)
0 4(10%)
1 (11%) 4 (10%)
1 (11%) 18 (45%)
4 (44%) 3 (7%)
1 (11%) 1(2.5%)
2 (22%) -
8 (20%)
1(2.5%)
2 (5%)
2 (5%)
1(2.5%)
1 (11%) 1(2.5%)
1(2.5%)
1(2.5%)
1(2.5%)
6 (66%)
1(11%)
2 (22%)
8 (88% 7%)
1(112 5 (13%)

DM: Diabetes mellitus, HIV: Human immuno. iency vi

NR/No

NR/No

NR/NR

p-value
0.302

0.641

Blood

NR

Skin

Fungemia

Lung abscess

Cutaneous infection

PAE: Prior antibiotic exposure, PSE: Prior steroid exposure, C-D: Catheter device, PN: Prior neutropenia, BAL: Bronchoalveolar lavage, DM: Diabetes mellitus, Amp B: Ampho
Peritoneal dialysis, HSCT: Hematopoietic stem cell transplantation, SLE: Systemic lupus erythematosus, CSF: Cerebrospinal fluid, NR: Not reported, HIV: Human immunodefici

Fever and painfu.
cutaneous nodules

mp B

Amp B

Cured

Cured

Cured

iconazole, V: Voriconazole, IV: Intravenous, PD:
L: Acute myeloid leukemia





