Yan et al. BMC Infectious Diseases (2023) 23:153 BMC Infectious Diseases
https://doi.org/10.1186/512879-023-08131-0

L . ®
Lesion size as a prognostic factor P

in the antifungal treatment of pulmonary
cryptococcosis: a retrospective study with chest
CT pictorial review of 2-year follow up

Yu Yan', Yuxiao Wu', Qin Wang', Xiaodan Zhu', Huayin Li' and Hongni Jiang"**

Abstract

Background Pulmonary cryptococcosis (PC) is a fungal infection that can have a variable prognosis depending on

several factors. The objective of this study was to analyse the characteristics of pulmonary lesions and identify prog-

nostic factors in patients with PC who were human immunodeficiency virus (HIV) -negative and underwent antifun-
gal treatment.

Methods The study enrolled patients diagnosed with PC who were negative for HIV. Symptoms, CT characteristics of
pulmonary lesions, serum cryptococcal capsular antigen (CrAg) titre, underlying diseases, and duration of antifungal
treatment were evaluated over a 2-year follow-up.

Results A total of 63 patients (40 men and 23 women) with a mean age of 50.4 years were included. Half of the
patients (50.8%) were asymptomatic, and the most common symptoms were cough (44.4%), expectoration (27.0%),
and fever (17.5%). Pulmonary lesions were mainly present in the peripheral and lower lobes of the lung, with 35 cases
classified as nodular-type lesions and 28 cases classified as mass-type lesions. At the first, third, sixth, 12th, and 24th-
month follow-ups, the median proportion of residual pulmonary lesions were 59.6%, 29.9%, 12.2%, 9.6%, and 0.0%,
respectively. During antifungal treatment, the lesions of 33 patients achieved complete response, while the remaining
30 patients did not. Compared with the non-CR group, the CR group had a lower baseline serum CrAg titre (median,
1:20 vs 1:80, P<0.01), smaller pulmonary lesion size (median area, 1.6 cm? vs 6.3 cm?, P<0.01), lower Hounsfield-units
(HU) radiodensity (median, — 60.0 HU vs — 28.5 HU, P<0.05), more nodular-type lesions (72.7% vs 36.7%, P<0.01), and
fewer air-bronchogram signs (18.2% vs 43.3%, P < 0.05). Multivariate logistic regression analysis showed that a larger
lesion size on chest CT scans was associated with a lower likelihood of achieving complete response [OR: 0.89; 95% Cl
(0.81-0.97); P<0.05].

Conclusions PC was more commonly observed in HIV-negative men, and chest CT scans mostly revealed nodular-
type lesions. After antifungal treatment, patients with smaller lesions had a better prognosis.
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Background
Pulmonary cryptococcosis (PC) is a fungal infection with
a global distribution that can affect both immunosup-
pressed and immunocompetent individuals [1-4]. It has
a 20—-70% mortality rate in patients infected with human
immunodeficiency virus (HIV) [5]. In China, the mortal-
ity rate of patients with PC but negative for HIV is 0.88%
[6]. The human pathogenic fungi primarily responsible
for PC are Cryptococcus neoformans and Cryptococcus
gattii, which are ubiquitous in the environment [2]. Inha-
lation of spores and desiccated yeast cells with a diameter
of 1-5 pm by humans can lead to infection of the lower
airways and pulmonary alveoli [7]. Alveolar macrophage
phagocytosis triggers immune cells to participate in
granuloma formation, resulting in subpleural nodules or
lymphadenopathy in imaging studies [8]. Risk factors for
PC include HIV infection, organ transplantation, malig-
nancy, diabetes, liver cirrhosis, and long-term use of glu-
cocorticoids or immunosuppressive agents [4]. PC can
be asymptomatic in immunocompetent individuals, with
some patients presenting with atypical symptoms such
as cough, expectoration, and chest pain [9, 10]. Imaging
forms of chest computed tomography (CT) can show
nodules, masses, exudative shadows, tree-in-bud signs,
cavities, and pleural effusion, which are often misdiag-
nosed as lung cancer or bacterial infections [11, 12].
Fluconazole is the first-line recommendation for the
management of PC in recently published guidelines [13—
15], and the treatment course is at least 3 months with
slow regression of lesions. The evaluation of therapeu-
tic efficacy is challenging due to the low positivity rate
of microbial culture and a lack of specific biomarkers,
and there is still a lack of corresponding follow-up stud-
ies. The majority of studies on treatment effectiveness
are case reports, and there is a shortage of large sample
studies. Some studies have a short follow-up period and
define clinical improvement as treatment success with-
out focusing on cure [16]. Therefore, this study aimed to
conduct a retrospective analysis of the response of pul-
monary lesions and related prognostic factors in patients
with HIV-negative PC after antifungal therapy for up to
2 years.

Methods and materials

Patients

This retrospective study included patients with HIV-neg-
ative PC who were initially diagnosed and treated with
antifungal drugs for at least 3 months at Zhongshan Hos-
pital Affiliated to Fudan University from January 2018 to
January 2021. Patients with incomplete clinical records,
missing chest CT scans, disseminated cryptococco-
sis, and those who underwent surgical treatment were
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Fig. 1 Patients enrolment

excluded (Fig. 1). A total of 63 patients were enrolled in
this study. Data on demographic characteristics, clinical
symptoms, comorbidities, medication records, baseline
laboratory investigations such as complete blood count,
liver and renal function tests, C-reactive protein (CRP),
procalcitonin (PCT), erythrocyte sedimentation rate
(ESR), cryptococcal capsular antigen (CrAg) titre, pathol-
ogy results, and chest CT images were collected. Immu-
nocompromised status was defined as the presence of
severe diabetes mellitus with associated organ damage,
liver cirrhosis, malignant disease (under immunosup-
pressive chemotherapy), or long-term use of steroids or
immunosuppressive agents.

Chest CT

The patients underwent a 64-slice CT scan of the chest
while lying supine on the scanning table. The scans were
performed after inhalation, during breath-holding, with a
layer thickness of 1 to 5 mm. Two radiologists reviewed
all chest CT scans retrospectively in a blinded man-
ner, without access to any clinical information. The final
interpretation was reached by consensus. Nodules were
defined as lesions with a diameter < 3.0 cm, while masses
were defined as lesions with a diameter>3.0 cm. The
location, presence of cavitation, halo sign, air-broncho-
gram sign, and presence of single or multiple lesions were
also documented. In addition, the area and radiodensity
of the pulmonary lesion were measured using the Picture
Archiving and Communication System (PACS) (Zhong-
shan Hospital, INFINITT SH CO., LTD), and radioden-
sity of lesions reported as the average CT number in
Hounsfield Units (HU). For a single lesion, the largest
cross-sectional area was measured, whereas, for multiple
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Fig. 2 Measurement of the pulmonary lesion area and radiodensity. a-d The case of a 22-year-old female patient diagnosed with cryptococcal
granuloma through endobronchial ultrasound-guided trans-bronchial needle aspiration (EBUS-TBNA) is presented. The patient exhibited multiple
nodular and patchy lesions in the right lung a—c. The largest lesion was delineated with a red line in panel d, where its radiodensity (-173 HU) and
area (14.12 cm?) were measured. e, f A 50-year-old female patient with multiple nodules in the right lower lobe and a serum CrAg titre of 1:5 was
examined. The largest lesion was identified and its radiodensity (— 165 HU) and area (0.79 cm?) were measured using the same method as before. g,
h A 44-year-old male patient with a serum CrAg titre of 1:2 and a mass lesion in the right lower lobe is described. The largest cross-sectional area of
the lesion was marked by red line in panel h, where its radiodensity (— 13 HU) and area (5.06 cm?) were measured

lesions, the largest cross-sectional area of the largest
lesion was targeted (Fig. 2).

Follow up

Clinical data was collected during follow-up visits of
patients for up to 2 years following initial treatment, until
May 2022. The recorded clinical data included treatment
details such as drug type, dosage, and adverse reactions,
serum CrAg titre, and the response of pulmonary lesions.
The primary outcome was the regression of lesions, as
determined by area and radiodensity at baseline, first,
third, sixth, 12th, and 24th months. The secondary out-
come was the synchronous transformation of serum
CrAg titre.

Outcome and group classification

Patients were classified into two groups based on the
size of residual pulmonary lesions at their last visit.
Those whose lesions disappeared or transformed into
fibro stripes were assigned to the complete response
(CR) group, while the remaining patients were assigned
to the non-CR group. The latter group included patients
with shrunken, stable, or progressive pulmonary lesions
(Fig. 3).

Statistical analysis

Continuous variables that followed a normal distribution
are described as mean and standard deviation and were
compared using Student’s ¢ test. In order to conform to

the normal distribution, CrAg titre was subjected to
log transformation. Non-normally distributed continu-
ous variables are presented as median (range) and were
compared using Mann—Whitney U test. Categorical vari-
ables are reported as numbers and proportions and were
compared between groups using either chi-squared test
or Fisher exact test, as appropriate. Baseline variables
that were deemed clinically relevant or showed a univari-
ate relationship with the outcome (P<0.1) were entered
into a multiple logistic regression model. To ensure a
parsimonious final model, only a limited number of
variables were included given the number of events. A
P-value<0.05 (two-sided) was considered statistically
significant. Statistical analyses were performed using
SPSS v24.0 (IBM, Armonk, NY, USA).

Results

Demographics and clinical features

The demographic and clinical features of the patients are
listed in Table 1. Among the 63 patients, 40 (63.5%) were
male, and the mean age was 50.4 years. Sixteen patients
were found to be immunocompromised, including those
with severe diabetes, malignant disease, or prolonged use
of glucocorticoids or immunosuppressive agents. Patho-
logical biopsy was performed on 39 patients, of whom 29
tested positive for Cryptococcus. The majority of patients
(90.5%) were serum CrAg-positive, with titres ranging
from 1:2 to 1:1280. Thirty-two patients were asympto-
matic, and among those who reported symptoms, cough,
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Fig. 3 Follow-up lesion on chest CT and outcome group classification. a—c This case report is about a 55-year-old male patient who had a serum
CrAg titre of 1:40 and a lesion in the left lung (a) (indicated by a black arrow). After treatment with fluconazole 400 mg/day, the lesion shrank (b) and
ultimately disappeared (c), leading to the patient’s assignment to the CR group. d—f In this case report, we present a 25-year-old male patient with
pathologically confirmed PC and a mass-type lesion in the lower lobe of the left lung (d) (indicated by a black arrow) on chest CT. After treatment
with fluconazole 400 mg/day, the lesion shrank (e) and eventually became a nodule (f). The patient was assigned to the non-CR group

Table 1 The demographic and clinical features

Number of Patients
(n=63)

Mean age, yr (range)
Male: female
Months of antifungal treatment, median (range)
Immunocompromised, n (%)
Severe diabetes mellitus
Malignant diseases
Glucocorticoid or immunosuppressant therapy
Symptoms, n (%)
Asymptomatic
Cough
Sputum
Fever
Chest pain
CrAg titre, median (range)
CT characteristics, n (%)
CT number/HU, median (range)
Area of lesions/cm?, median (range)
Single lesion
Nodule-type
Mass-type
Halo sign
Air-bronchogram sign
Cavitation
Peripheral
Lower lobe

5037 (17,77)
40: 23

6 (3,20)

16 (25.4)
1(1.6)
7(11.1)
11(17.5)

32(50.8)
28 (44.4)
17 (27.0)
11(17.5)
7(11.1)

1:40 (0, 1:1280)

— 45 (—853,55)
2.79(0.09,59.52)
38 (60.3)

35 (55.6)
28 (44.4)
18 (28.6)
19(30.2)
13 (20.6)
49(77.8)
35(55.6)

expectoration, and fever were the most common. Sub-
pleural nodules were the most common type of pulmo-
nary lesions observed, with most lesions involving the
lower lobes. Single lesions were found in 38 patients,
while 25 had multiple lesions. Nodular-type lesions were
more frequently observed than mass-type lesions.

Antifungal treatment

All patients received fluconazole as the initial treatment,
with five patients receiving a daily dose of 200 mg, and
58 patients receiving a daily dose of 400-600 mg. Six
patients changed their medicine during the treatment:
four due to poor treatment response, one due to wors-
ening renal insufficiency, and one due to diarrhoea. Five
patients were switched to voriconazole, and one patient
was switched to posaconazole. The median duration of
antifungal therapy was 6 months (range: 3—20 months).

Regression of lesions on chest CT scans

During the follow-up period, the majority of patients
exhibited a reduction in the size of their pulmo-
nary lesions, with only one patient experiencing a
slight increase in lesion size from 3.9 cm? to 4.6 cm?
(Fig. 4a). The mean area of lesions also decreased over
time (Fig. 4b) with a baseline of 6.9+£9.6 cm? (n=63),
decreasing to 3.545.1 cm? (n=55) at the 1st month,
1.3+1.6 cm? (n=58) at the 3rd month, 0.8+1.1 cm?
(n=51) at the 6th month, 0.74+1.2 cm? (n=39) at the
12th month, and 0.1+0.2 cm? (n= 14) at the 24th month.
Additionally, the median percentage of residual lesion
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Fig. 4 Follow-up of the area of pulmonary lesion. a Change in area of lesions at baseline and the last visit; b Change in area of residual lesions
during follow-ups; ¢ Percentage of the residual lesion in the total group; d Percentage of the residual lesion in the CR group (median: 1st month,
60.0%, n=29; 3rd month, 30.4%, n=31; 6th month, 8.9%, n=27; 12th month, 1.3%, n = 22; 24th month, 0.0%, n=11); e Percentage of the residual
lesion in the non-CR group (median: 1st month, 56.3%, n=26; 3rd month, 26.9%, n=27; 6th month, 15.5%, n=24; 12th month, 16.1%, n=17; 24th

month, 9.8%, n=3)

(Fig. 4c) also decreased, with values of 59.6%, 29.9%,
12.2%, 9.6%, and 0.0% at each respective follow-up
time point. Based on the size of the residual pulmonary
lesions at the last visit, 33 patients (52.4%) were classi-
fied in the CR group and 30 patients (47.6%) were clas-
sified in the non-CR group. In the CR group, lesions on
chest CT scans nearly disappeared during the 6-12th-
month period, while lesions were stable in the non-CR
group during the same period (Fig. 4d, e). However, the
data obtained from the 24th-month visit is unreliable due
to the small number of patients who participated in this
visit (11 in the CR group and 3 in the non-CR group).

Dynamic change in radiodensity of lesions

The radiodensity of the lesions, reported by CT number
on chest CT scans, decreased in the majority of patients
(59/63), while it increased in four patients, three of whom
had shrunken lesions and one had an enlarged lesion
(Fig. 5a). Overall, the CT number tended to decrease
(Fig. 5b) during the follow-up period, with a mean CT
number of — 81.5 HU at baseline and a mean CT num-
ber of — 529.4 HU at the 24th month (n=14). The mean
CT numbers at the 1st, 3rd, 6th, and 12th months were
— 139.8 HU (n=55), — 248.2 HU (n=58), — 349.4 HU
(n=51), and — 390.7 HU (n=139), respectively.

Dynamic change of serum CrAg titre

In this study, the baseline serum CrAg levels were
evaluated in a cohort of patients. Of the 63 patients,
57 tested positive for baseline serum CrAg, while 6
were negative. The median CrAg titre was 1:40 (range,
0-1:1280). At the last visit, serum CrAg was tested for
55 patients, of whom 36 had negative results and 19
tested positive. Of the CrAg-negative patients, which
included both baseline negative patients (n=5) and
positive-to-negative patients (n=31). In contrast,
among the remaining CrAg-positive patients, 18 had
decreasing titres, with median titres decreasing from
1:40 to 1:20, accompanied by lesion reduction. How-
ever, one patient exhibited an increase in CrAg titre
from 1:40 to 1:80, accompanied by lesion enlargement
(Fig. 5¢).

Notably, the serum CrAg titre tended to decrease
during the follow-up period. Specifically, the log value
of the CrAg titre declined from baseline (1.5+0.9,
n=263) to the first month (1.3+0.9, n=42), the third
month (0.94+0.9, n=49), the sixth month (0.6+0.8,
n=44), and the twelfth month (0.5+0.7, n=29). Only
one patient had their serum CrAg titre tested at the
24th month, and the log value was 0.7 (Fig. 5d).
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Fig. 5 Follow-up of the radiodensity of pulmonary lesion and serum CrAg. a Change in radiodensity reported by CT number of lesions at baseline
and the last visit; b Change in radiodensity reported by CT number of lesions during follow-ups; € Change in serum CrAg titre at baseline and the

last visit; d Change in serum CrAg titre during follow-ups

Univariate analysis of two outcome groups

The present study conducted a univariate analysis on
two distinct outcome groups, with the results displayed
in Table 2. The CR group exhibited lower baseline lesion
area (median, 1.6 cm? vs 6.3 cm?, P<0.01), CT number
(median, — 60 HU vs — 28.5 HU, P<0.05), and CrAg titre
(median, 1:20 vs 1:80, P<0.01) when compared to the
non-CR group. In addition, nodular-type lesions were
more frequently observed in the CR group (P<0.01),
while air-bronchogram signs were less prevalent (P <0.05)
when compared to the non-CR group. However, cavita-
tion lesions, halo signs, and single lesions were not sta-
tistically different between the two groups (all P>0.05).
Moreover, while the CR group exhibited lower levels of
elevated neutrophils and ALT in the peripheral blood
when compared to the non-CR group, these differences
were not statistically significant.

Multivariate logistic regression model

In the present study, variables with a P value less than 0.1
in the univariate analysis were screened, along with clini-
cal significance and detection efficiency, to determine
the factors to include in the multivariate logistic regres-
sion analysis. Four variables namely, baseline lesion area,

baseline CT number, air-bronchogram sign, and elevated
N, were included in the multivariate logistic regression
analysis (Table 3). The method was chosen to perform
subsequent analysis, and ultimately, the baseline area of
lesions was included in the regression equation. It was
observed that the larger the size of the lesion, the more
difficult it was to achieve CR in terms of chest CT scans
[odds ratio (OR): 0.89; 95% confidence interval (CI) 0.81-
0.97; P<0.05].

Discussion

This retrospective study aimed to investigate the char-
acteristics of pulmonary lesions in patients with PC
who were not infected with HIV and to describe the
dynamic changes after antifungal therapy. The major-
ity of the pulmonary lesions appeared in the lower lobes
of the lung, with peripheral single nodules being the
most common, consistent with inhalation-type infection
lesions. Previous studies have shown differences in lesion
characteristics between immunocompetent and immu-
nocompromised patients. In a study by Wang et al., nod-
ular lesions (97.6%) and single lesions (59.5%) were more
common in immunocompetent patients, while consolida-
tion (57.7%), multiple lesions (92.3%), air-bronchogram
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Table 2 Univariate analysis of two outcome groups
CR group Non-CR group X/t P

Male: female 22:11 18:12 0.301 0.583
Age/yr (SD) 5242 (13.27) 48.10 (16.13) —1.166 0.248
Immunocompromised, n (%) 8(24.2) 8(26.7) 0.049 0.825
Duration of treatment/months® 61[3,12] 6.5 [3, 20] 0.368
Baseline log value of CrAg (SD) 1.20(0.71) 1.80 (0.95) 3.148 0.006
Baseline area of lesions®/cm? 1.59[0.09, 19.47] 6.31[041,59.52] 0.001
Baseline CT number®/HU — 60.0 [— 853, 54] — 285 [— 364, 55] 0.037
Image type, n (%)

Nodules 24.(72.7) 11 (36.7) 8.28 0.004

Masses 9(27.3) 19 (63.3)
Cavitation, n (%) 9(273) 6 (20.0) 0458 0.498
Halo sign, n (%) 10(30.3) 8(26.7) 0.102 0.750
Air-bronchogram sign, n (%) 6(18.2) 13 (43.3) 472 0.030
Single lesion, n (%) 21(63.6) 17 (56.7) 0.319 0.572
Pulmonary lobe, n (%)

LU 7(14.6) 2(6.1) 3.659 0.454

LL 13 (27.1) 9(273)

RU 5(104) 4(12.0)

RM 5(104) 1(3.0)

RL 18(37.5) 17 (51.5)
Baseline laboratory tests, n(%)

Lowered RBC 9(29.0) 12 (40.0) 0.812 0.367

Elevated WBCP 2(63) 6 (20.0) 0.141

Elevated N 3(94) 8(26.7) 3172 0.075

Lowered L° 5(16.1) 4(133) 1.000

Elevated PLT 6(19.4) 8(26.7) 0461 0.497

Elevated ESR 3(30.0) 7 (35.0) 0.075 0.784

Elevated CRP 14 (50.0) 14 (46.7) 0.064 0.800

Elevated ALT? 1(3.1) 5(16.7) 0.099

Elevated AST® 1@ 1(33) 1.000

Lowered Alb® 1@3.1) 3010 0) 0.346

Lowered GlobP 13.) 133 1.000

Elevated LDH 4(12.9) 6 (20. 7) 0.654 0419

LU left upper lobe; LL left lower lobe; RU right upper lobe; RM right middle lobe; RL right lower lobe; RBC red blood cells; WBC white blood cells; N neutrophil; L
lymphocyte; PLT platelet; ESR erythrocyte sedimentation rate; CRP, C-reactive protein; ALT, alanine aminotransferase; AST, aspartate aminotransferase; Alb, albumin;

Glob, globulin; LDH, lactate dehydrogenase

2 Described as median [range] and compared with Mann-Whitney U test

b Compared with Fisher exact test

Table 3 Multivariate logistic regression model

OR (95% Cl) P
Baseline area of lesions 0.89 (0.81-0.97) 0.013
Baseline CT number 0.330
Elevated N 0.248
Air-bronchogram sign 0.903

OR Odds ratio; 95% Cl 95% confidence interval

signs (73.1%), and cavities (34.6%) were the main char-
acteristics in patients who were immunocompromised
[17]. Chang et al. showed that an evolution to cavitary
lesions often occurs in patients who are immunocom-
promised, which represents a more aggressive disease
nature [18]. Our study, however, found no difference in
cavitary lesions between the two outcome groups, and
the air-bronchogram signs were more common in the
poor outcome group (P<0.05). Half of the patients were
asymptomatic, and the most common symptoms were
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cough, expectoration, and fever, which were consistent
with the results of previous studies [9, 10].

Invasive fungal disease (IFD) is categorized by the
European Organization for Research and Treatment of
Cancer/Invasive Fungal Infections Cooperative Group
and the National Institute of Allergy and Infectious Dis-
eases Mycoses Study Group (EORTC/MSG) as ‘proven,
‘probable; and ‘possible’ [19]. Proven IFD requires micro-
scopic analysis of sterile material, cultures from blood/
sterile samples, or positive CrAg in cerebrospinal fluid
or blood. The category of proven IFD can apply to any
patient, regardless of whether the patient is immuno-
compromised [20]. In clinical practice, CrAg has sig-
nificant value as a specific biomarker in the diagnosis
of cryptococcosis and evaluation of therapeutic efficacy
[21]. One study showed that the sensitivity, specificity,
positive predictive value, and negative predictive value of
CrAg in lung tissue and serum samples were 100%, 97%,
89%, 100%, and 37.5%, 100%, 100%, and 76%, respec-
tively [22]. Our study showed that the serum CrAg titre
changed synchronously with the size of the lesion. Dur-
ing treatment, CrAg increased from 1:40 to 1:80, and the
lesion area increased from 3.90 cm? to 4.56 cm?® in one
patient, while both CrAg and lesion area decreased for
49 patients. Several studies have also shown that CrAg
decreases with effective treatment, which can reflect the
process of reducing lesions [18, 23], consistent with the
results of our study.

Meanwhile, false negative and false positive results
of CrAg testing are worth attention. In our study, six
patients were found to be CrAg-negative but confirmed
by pathology. In addition, it has been reported that CrAg
cross-reacts with other fungi and immunoglobulins
(especially rheumatoid factor), resulting in false-positive
results [24]. These findings highlight the potential limi-
tations of relying solely on CrAg testing for the diagno-
sis of cryptococcosis and emphasize the importance of
incorporating clinical and pathological information in
the diagnostic algorithm. Further studies are warranted
to elucidate the factors contributing to the discordant
results and to improve the accuracy of CrAg testing in
the diagnosis of cryptococcosis.

Our study found that a larger initial lesion area was
associated with a worse prognosis, possibly due to
the fungal quantity, virulence, and host inflammatory
response. Among the 29 cases confirmed by pathology,
15 exhibited nodular-type lesions, and 14 demonstrated
mass-type lesions. The most common pathological
manifestation for both lesion types was the presence
of granulomatous lesions (6 in nodular-type lesions
and 8 in mass-type lesions), followed by inflamma-
tory cell infiltration with fibrous tissue hyperplasia (5
in nodular-type lesions and 5 in mass-type lesions),
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and absence of inflammatory cell infiltration (4 in nod-
ular-type lesions and 1 in mass-type lesions). Cases
with large lesions showed a strong correlation with the
inflammatory response in the body, and the pathologi-
cal manifestations were mostly inflammatory cell infil-
tration, with or without granuloma formation.

This study is subject to certain limitations that may
affect the generalizability of its findings. First, the ret-
rospective design of the study is inherently prone to
bias, particularly due to the lack of complete follow-
up data, especially at the 24th-month follow-up where
only 14 patients underwent chest CT imaging and one
patient had CrAg titre testing. Secondly, the sample
size was relatively small, with only 63 patients included
in the study. Lastly, all cases were obtained from a sin-
gle center, which raises the possibility of center-specific
bias. Hence, further studies with larger sample sizes
and multi-center designs are warranted to validate the
conclusions of this study.

Conclusions

The current study analysed the CT characteristics of
pulmonary lesions in HIV-negative patients with PC
and identified lesion size as a prognostic factor. The
majority of pulmonary lesions observed were of the
nodular type and predominantly located in the lower
and peripheral regions of the lung. It was found that
achieving CR of pulmonary lesions, as indicated by
chest CT scans, was more challenging in cases where
lesions were larger in size. This highlights the impor-
tance of closely monitoring the response of larger-sized
lesions and administering timely and appropriate anti-
fungal therapy. Overall, the findings of this study sug-
gest that clinicians should pay careful attention to the
size of pulmonary lesions, as it can affect treatment
outcomes in patients with pulmonary cryptococcosis.
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