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Abstract:
BACKGROUND AND AIM: This study aims to investigate the clinical, radiological, and laboratory 
findings of community-acquired pneumonia cases with reported Candida growth in sputum cul-
tures and the impact of this condition on prognosis.
METHODS: Clinical-demographic, radiological, and laboratory features, CURB-65 (Confusion, 
Urea, Respiratory rate, Blood pressure, age ≥65 years) and Pneumonia Severity Index (PSI), 
hospitalization duration, and treatment success status of patients admitted with a diagnosis of 
community-acquired pneumonia between December 2021 and January 2024 were recorded. The 
cases were divided into two groups: Group 1, consisting of cases with only bacterial growth in 
sputum cultures, and Group 2, consisting of cases with Candida growth, either alone or in combi-
nation with bacterial agents. The data of the two groups were compared.
RESULTS: The study included a total of 86 cases, with a median age of 74 years (range: 19-97), 
of which 35 (40.7%) were female. There were 41 cases (47.7%) in Group 1 and 45 cases (52.3%) 
in Group 2. In Group 2, it was observed that the cases were predominantly older and female, with 
a significantly higher prevalence of hypertension (HT) and diabetes mellitus (DM) (p<0.05). No 
statistically significant differences were found in the laboratory and radiological features, CURB-
65, and PSI index scores between the two groups (p>0.05).
CONCLUSIONS: The impact of Candida growth in sputum cultures on the clinical, radiological, 
and laboratory findings, as well as the prognosis of community-acquired pneumonia cases, is not 
definitively known. 
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Introduction

Fungal infections, such as Aspergillus, Candida, Cryptococ-
cus, and Mucor, are primarily observed in immunocom-

promised individuals and constitute approximately 8% of 
all hospital-acquired infections, with Candida accounting 
for around 80% of these cases.[1] Candida species, a type of 
yeast fungus, are commonly found in the flora in the oral 
cavity, gastrointestinal tract, genitourinary system, skin, 
and mucous membranes of humans. The most prevalent 
species forming the normal microbiota and potentially 
causing infections include Candida albicans, Candida glabrata, 
Candida krusei, Candida tropicalis, and Candida parapsilosis.[2]

The term “invasive candidiasis” refers to the presence of 
infection in an organ or system that is normally sterile and 
encompasses conditions such as candidemia. The diagno-
sis of invasive candidiasis is established through the “gold 
standard” of positive cultures or the demonstration of Can-
dida in histopathological samples obtained from normally 
sterile areas.[3] Due to its presence as a component of the 
gastrointestinal flora, the isolation of Candida species in res-
piratory secretions, such as sputum cultures, is frequently 
encountered. However, the isolation of Candida from spu-
tum cultures, nasotracheal or endotracheal aspirates, and 
bronchoscopic samples in immunocompetent individuals 
does not always indicate active candidemia; it may only 
represent colonization in the tracheobronchial tree.[4]

Most studies investigating the relationship between Can-
dida isolation in the respiratory tract and pneumonia 
focus on ventilator-associated pneumonia in intensive 
care unit patients. These studies generally emphasize 
that Candida isolation is an independent determinant 
of increased mortality and longer hospital stays.[5−7] 

Some studies suggest that the effects of Candida isola-
tion on the immune system, such as inhibition of alve-
olar macrophages, could facilitate bacterial pneumonia.
[8] In one of the few studies concerning the relationship 
between Candida and community-acquired pneumonia, 
it was emphasized that Candida isolation might be more 
common, particularly in cases with chronic respiratory 
disease and a history of chronic aspiration.[9]

This study aims to investigate the clinical, radiological, and 
laboratory findings of cases admitted to the chest diseases 
clinic due to community-acquired pneumonia and reported 
Candida growth in sputum cultures, whether in conjunction 
with bacterial agents or not. Additionally, the impact of 
these findings on pneumonia prognosis is explored.

Materials and Methods

Our study, designed as a center-based, cross-sectional, ret-
rospective investigation, adhered to the principles of the 
international Helsinki Declaration and obtained approval 
from the Istanbul Medeniyet University Göztepe Train-
ing and Research Hospital Ethics Committee (Approval 
Number: 2023/0869, Date: 13/12/2023). Written informed 
consent was obtained from all subjects. All cases meeting 
the inclusion criteria and admitted to the chest diseases 
service with a diagnosis of community-acquired pneu-
monia between December 2021 and January 2024 were 
included in the study (Appendix 1). The medical records 
of the cases and existing files in the hospital automation 
system were thoroughly examined. We did not use artifi-
cial intelligence in the production of the submitted works.

Evaluation of clinical, radiological, laboratory, 
and demographic characteristics of cases
Demographic information such as age, gender, comor-
bidities, smoking history, and hospitalization duration, 
as well as clinical indicators like fever, heart rate (HR), 
respiratory rate (RR), systolic blood pressure (SBP), dias-
tolic blood pressure (DBP), and oxygen saturation (SpO2) 
measured by pulse oximetry, were documented.

Laboratory values collected during the hospitalization of 
the cases were reviewed. Hematological parameters, in-
cluding white blood cell count (WBC), procalcitonin (PCT), 
C-reactive protein (CRP), and biochemical parameters such 
as urea, creatinine, electrolytes, lactate dehydrogenase 
(LDH), alanine aminotransferase (ALT), aspartate amino-
transferase (AST), and albumin values, were recorded.

Additionally, the presence of growth in the submitted 
sputum culture, the results of bacterial and/or fungal 
agents, and findings in chest computed tomography 
(CT) scans (if requested and performed during hospital-
ization) were documented, including ground-glass opac-
ity, air bronchograms, consolidation, pleural effusion, 
and the number of involved segments.

Prognostic assessment of cases
CURB-65 (Confusion, Urea, Respiratory rate, Blood pres-
sure, age ≥65 years) scores evaluated during the hospital-
ization of the cases were recorded (Appendix 2).[10] Addi-
tionally, the Pneumonia Severity Index (PSI) developed 
by Fine et al.[11] for the prognostic evaluation of pneumo-
nia was documented (Appendix 3).
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Cases were divided into two groups: Group 1, consist-
ing of cases with only bacterial growth in the submitted 
sputum culture, and Group 2, consisting of cases with 
reported Candida growth, either alone or in conjunction 
with bacterial agents. The clinical, radiological, labora-
tory, and demographic characteristics, hospitalization 
duration, and treatment outcomes (discharge, transfer to 
the intensive care unit (ICU), or death) of both groups, as 
well as their CURB-65 and PSI scores, were compared.

Sputum Cultures: In our clinic, sputum cultures are always 
obtained before initiating antibiotic therapy, preferably af-
ter gargling with sterile water or isotonic sodium chloride 
solution, if possible, and the samples are promptly deliv-
ered to the laboratory. Samples that cannot be delivered to 
the laboratory within 2 hours are stored at 2−8°C.

Statistical analysis
Statistical analysis was conducted using SPSS 17.0 (IBM 
Inc., released 2008, SPSS Statistics for Windows, Chicago, 
USA) software. Descriptive statistics for continuous vari-
ables with normal distribution were presented as mean 
± standard deviation, and for variables not following 
normal distribution, values were given as median (min-
max). Categorical variables were expressed as percent-
ages. The Kolmogorov-Smirnov test was used for nor-
mality testing. Data for groups were evaluated using the 
Chi-square test, independent sample t-test, and Mann-
Whitney U test when necessary. A significance level of 
p<0.05 was accepted for all tests.

Results

Between December 2021 and January 2024, the records 
of 178 cases admitted to the Chest Diseases clinic with 
a diagnosis of community-acquired pneumonia were 
reviewed. Of these, 92 cases without reported growth 
in cultures were excluded from the study. A total of 86 
cases, with an average age of 74 years [19−97] (median 
[min-max]), including 35 (40.7%) females and 51 (59.3%) 
males, with reported growth in sputum cultures, were 
included in the study. Among them, 41 (47.7%) cases in 
Group 1 had only bacterial growth in sputum culture, 
while 45 (52.3%) cases in Group 2 had Candida growth, 
either alone or in conjunction with bacterial agents.

In terms of comorbidities, 82 cases (95.3%) had addi-
tional diseases, with hypertension (HT) being the most 
frequently identified comorbidity in 50 cases (58.1%). 

Smoking history was present in 52 cases (60.4%), with 
an average smoking history of 27.5 [0−150] pack-years. 
The mean or median clinical parameters were as fol-
lows: temperature, 36.6°C [36−38]; HR, 88 beats per 
minute [57−140]; RR, 17 breaths per minute [15−21]; SBP, 
127.7±22.7 mmHg; DBP, 77 mmHg [47−110]; and SpO2, 
94% [78−98]. The mean hospitalization duration was 9.5 
days [2−42]. Statistically significant differences were ob-
served between the groups in terms of age, gender, and 
some comorbidities (diabetes mellitus, hypertension) 
(p<0.05). The clinical, demographic, and laboratory 
characteristics of both groups are presented in Table 1.

Laboratory values at admission showed mean WBC, 
PCT, CRP, urea, creatinine, and LDH values as 14,200 /
µL [3,200−34,400], 0.277 µg/L [0.02−33.2], 146.6 mg/dL 
[4.25−498.1], 43 mg/dL [10−161], 0.8 mg/dL [0.3−3.73], 
and 256 U/L [144−936], respectively. No statistically sig-
nificant differences were found between the laboratory 
values of both groups (Table 2).

Radiological findings revealed no significant differences 
between Group 1 and Group 2 cases, except for a statisti-
cally significant increase in the presence of ground-glass 
opacity in chest CT scans in Group 1 cases (p<0.05). Ra-
diological features of both groups are shown in Table 3.

When questioned about antibiotic use in the three 
months prior to hospital admission, 33 (38.4%) cases had 
used antibiotics. Among these cases, Candida growth was 
reported in 16 (48.4%), while it was not reported in 17 
(51.6%) cases (p=0.905).

The mean CURB-65 score was 1.7±0.86, and the mean PSI 
score was 98.6±32. Group 1 cases had a mean CURB-65 
score of 1.6±0.98, while Group 2 cases had a mean CURB-
65 score of 1.7±0.75 (p=0.789). The mean PSI score was 
104.4±35 for Group 1 cases and 93.3±28.4 for Group 2 
cases (p=0.111) (Table 4).

When examining the distribution of cultured agents in 
the 41 cases with only bacterial growth and no reported 
Candida growth, Pseudomonas aeruginosa was the most 
frequently isolated bacterial agent. Details of the cul-
tured agents are presented in Table 5.

All cases in both groups were discharged with recovery, 
and there were no cases transferred to the ICU or cases 
with mortality (p>0.05).
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Discussion

In this study, where we investigated the clinical, radiolog-
ical, and laboratory differences in pneumonia cases with 

reported Candida proliferation in sputum cultures, it was 
observed that cases in the group with reported Candida 
proliferation were relatively older and predominantly fe-
male. Hypertension and diabetes mellitus (DM) were sig-

Table 1: Clinical and demographic characteristics of cases

Parameters	 Sputum sample candida negative	 Sputum sample candida positive	 p 
			   (group 1; n=41)	 (group 2; n=45)	

Age (median [min-max])	 75 [30−90]	 69 [19−97]	 0.033
Sex, n (%)
	 Female	 12 (29.3)	 23 (51.1)
	 Male	 29 (70.7)	 22 (48.9)	 0.039
Smoking history, n (%)
	 Yes		 25 (60.9)	 27 (60)	 0.982
	 No		  16 (39.1)	 17 (40)	
Smoking (median [min-max]) (pack-year)	 30 [0−150]	 8 [0−120]	 0.831
Comorbidities, n (%)			 
	 Comorbidities	
		  Yes	 38 (92.7)	 44 (97.8)	 0.262
		  No	 3 (7.3)	 1 (2.2)	
	 HT		  17 (41.5)	 33 (73.3)	 0.003
	 DM		 7 (17.1)	 21 (46.7)	 0.003
	 Chronic heart disease	 14 (34.1)	 16 (35.6)	 0.891
	 Chronic pulmonary diseases	 27 (65.9)	 26 (57.8)	 0.442
	 Chronic neurological diseases	 6 (14.6)	 13 (28.9)	 0.112
	 Chronic renal diseases	 5 (12.2)	 4 (8.9)	 0.617
	 Collagen tissue diseases	 −	 3 (6.7)	 0.092
	 Lung cancer	 1 (2.4)	 1 (2.2)	 0.947
	 Extrapulmonary cancers	 −	 2 (4.4)	 0.172
Fever (°C, median [min-max])	 36.6 [36.1−38]	 36.6 [36−38]	 0.293
Heart rate (/min, median [min-max])	 88 [57−121]	 83 [61−140]	 0.208
RR (/min, median [min-max])	 22 [16−24]	 21 [18−22]	 0.271
Systolic BP (mmHg, mean±SD)	 124.7±24.4	 129.4±20.9	 0.337
Diastolic BP (mmHg, median [min-max])	 70 [52−92]	 71 [47−110]	 0.549
Hospital admission Saturation (%)	 94 [87−99]	 94 [78−98]	 0.148
Hospitalization days (median [min-max])	 10 [2−42]	 9 [2−21]	 0.418

HT: Hypertension, DM: Diabetes mellitus, RR: Respiratory rate, BP: Blood pressure, SD: Standard deviation

Table 2: Laboratory characteristics of cases

Parameters	 Sputum sample candida negative	 Sputum sample candida positive	 p 
			   (group 1; n=41)	 (group 2; n=45)

Laboratory results			 
WBC (103/µL, median [min-max])	 15,000 [3,700−34,400]	 13,600 [3,200−30,000]	 0.278
HB (g/dL, mean±SD)	 11.8±2.4	 11.9±2.1	 0.819
PLT (103/µL, median [min-max])	 250,000 [351,000−580,000]	 240,000 [13,900−940,000]	 0.868
Sodium (mEq/L, median [min-max])	 137 [126−152]	 136 [126−181]	 0.774
Potassium (mEq/L, median [min-max])	 4.1 [2.9−5.3]	 4.2 [2.9−9.6]	 0.209
CRP (mg/dL, median [min-max])	 123.3 [4.02−340]	 86 [3.08−444.3]	 0.534
PRC (µg/L, median [min-max])	 0.233 [0.02−33.2]	 0.286 [0.04−13.56]	 0.688
LDH (U/L, median [min-max])	 252 [144−936]	 258 [172−544]	 0.865
Urea (mg/dL, median [min-max])	 45 [19−161]	 38 [10−105]	 0.103
Creatinine (mg/dL, median [min-max])	 0.82 [0.32−3.73]	 0.75 [0.39−2.89]	 0.445
ALT (U/L, median [min-max])	 18 [5−404]	 20 [9−69]	 0.529
AST (U/L, median [min-max])	 12 [5−102]	 13 [5−69]	 0.445
Albumin (g/L, median [min-max])	 36.2 [17.7−49.1]	 36.5 [26.7−47]	 0.923

WBC: White blood cell, HB: Hemoglobin, SD: Standard deviation, PLT: Platelet, CRP: C-reactive protein, PRC: Procalcitonin, LDH: Lactate dehydrogenase, 
ALT: Alanine aminotransferase, AST: Aspartate aminotransferase
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nificantly more prevalent in this group. Apart from these 
findings, no statistically significant differences were detect-
ed between the two groups in terms of laboratory features, 
most radiological characteristics, CURB-65, and PSI scores.

Candida species are commonly colonized in the oral mu-
cosa and can be easily isolated from the flora of healthy 
individuals, with 80% of the human population being 
asymptomatic carriers. The control of a wide spectrum 

Table 3: Radiological features of cases

Thoracic CT signs		  Sputum sample			   Sputum sample		  p 
				    candida negative			  candida positive		  
				    (group 1; n=41)			   (group 2; n=45)

			   n		  %	 n		  %	

Pleural effusion
	 Yes		 9		  21.9	 17		  37.7	 0.110
	 No		  32		  78.1	 28		  62.3	
Ground-glass appearance
	 Yes		 34		  82.9	 27		  60	 0.019
	 No		  7		  17.1	 18		  40	
Air bronchogram
	 Yes		 29		  70.7	 31		  68.8	 0.853
	 No		  12		  29.3	 14		  31.2	
Consolidation
	 Yes		 29		  70.7	 34		  75.5	 0.614
	 No		  12		  29.3	 11		  24.5	
Number of affected segments (mean±SD)		  4.5±2.5			   3.9±3.1		  0.329

CT: Computed tomography, SD: Standard deviation

Table 4: Distribution of patients according to CURB-65 score and PSI scores in cases

Parameters	 Sputum sample	 Sputum sample	 p 
	 candida negative	 candida positive 
	 (group 1; n=41)	 (group 2; n=45)

CURB- 65 (mean±SD)	 1.6±0.98	 1.7±0.75	 0.789
PSI (mean±SD)	 104.4±35	 93.3±28.4	 0.111

CURB-65: Confusion-urea-respiratory rate-blood pressure-65, PSI: Pneumonia severity index, SD: Standard deviation

Table 5: Bacterial agents cultured in sputum of group 1 and group 2 cases

Cultured bacterial agent	 Sputum sample	 Sputum sample 
		  candida negative	 candida positive 
		  (group 1; n=41)	 (group 2; n=45)

Pseudomonas aeruginosa	 9	 1
Staphylococcus aureus	 5	 1
Haemophilus influenzae	 5	 -
Moraxella catarrhalis	 3	 -
Streptococcus pneumoniae	 1	 2
Klebsiella pneumoniae	 3	 3
Acinetobacter baumannii	 1	 -
Escherichia coli	 1	 -
Streptococcus mitis	 3	 2
Streptococcus constellatus	 1	 -
Staphylococcus epidermidis	 1	 -
Others
Stenotrophomonas maltophilia	 1	 2
Rothia mucilaginosa	 1	 -
Proteus mirabilis	 1	 -
Achromobacter xylosoxidans	 1	 -
Total	 41	 11
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of clinical behavior, ranging from asymptomatic car-
riage to invasive widespread disease, is influenced by 
changes in the host immune system.[12] Many studies 
have hypothesized that disruptions or impairments in 
the host immune system can enhance the virulence of 
Candida species, leading to invasive candidiasis in the 
host. Numerous predisposing factors have been identi-
fied through studies that contribute to the transition of 
a harmless commensal Candida to a pathogenic state. 
These factors include poor oral hygiene, smoking, the 
use of oral topical steroids and broad-spectrum antibiot-
ics, and immunosuppressive diseases or treatments.[13−15]

Studies have also supported the possibility of a mutu-
alistic relationship between Candida and oral flora bac-
teria, in addition to the commensal relationship with 
the human organism. Research has indicated a relation-
ship between high levels of Candida and two bacteria 
(Porphyromonas gingivalis and Fusobacterium nucleatum), 
which lead to periodontitis and tooth decay and exhibit 
a chronic and aggressive course.[16,17] Another study on 
Candida with the ability to form biofilm suggested that 
Candida with insufficient biofilm and hyphal formation, 
when isolated together with Streptococcus gordonii, shows 
lower tolerance to antibiotic treatment.[18] This implies 
that Candida may protect bacteria in mixed biofilms. 
Additionally, studies have demonstrated that mice col-
onized with C. albicans and S. aureus experience high 
morbidity and mortality due to systemic bacterial infec-
tion,[19] supporting the notion that Candida species may 
have a relationship with bacterial agents and enhance 
their virulence. Kong et al.[20] showed the initiation of 
systemic infection with Staphylococcus aureus, leading to 
high morbidity and mortality, in animals with oropha-
ryngeal candidiasis. This further supports the idea of a 
connection between Candida species and bacterial agents, 
suggesting that bacterial agents may enhance virulence.

Studies questioning the relationship between Candida 
species and oral flora bacteria, and their association with 
pneumonia, exist. One of these studies, conducted by 
Delisle et al.,[21] focused on ventilator-associated pneumo-
nia. They found that Candida species isolated from lower 
respiratory tract secretions were associated with higher 
intensive care unit and hospital mortality, longer mechan-
ical ventilator usage, and prolonged hospital stay. Numer-
ous studies have demonstrated that the presence of Can-
dida, even without being the causative agent, negatively 
affects the prognosis of pneumonia.[22,23] In these studies, 

authors hypothesized that Candida may promote bacterial 
pneumonia by inhibiting bacterial phagocytosis by alve-
olar macrophages through its impact on T-helper cells.[8]

In a study by Taşbakan et al.,[24] aimed at investigating the 
impact of isolating Candida species from respiratory sam-
ples on pneumonia, they concluded that the isolation of 
Candida species from pneumonia cases had a negative effect 
on prognosis and mortality. In this study, Candida pneumo-
nia was present in only one case, while the remaining 46 
cases were considered Candida colonization. Additionally, 
the majority of the cases included in the study (59.6%) had 
immunosuppression. In a recent study, Yu et al.[25] found 
that the CD4+Th lymphocyte count and immunoglobulin 
A (IgA) concentration were higher in the group without 
Candida colonization compared to the group with coloniza-
tion. Additionally, they reported that beta-glucan found in 
the cell wall of yeast cells could potentially cause dysfunc-
tion in alveolar macrophages. Moreover, in a recent study 
by Avkan-Oğuz et al.[26] on fungal colonization in Coron-
avirus Disease 2019 (COVID-19) patients in intensive care 
units, an increase in colonization was observed in patients 
admitted to the ICU; however, they found that this did 
not have an effect on mortality. While many studies have 
shown that Candida isolation adversely affects pneumo-
nia prognosis, our study, in contrast to the literature, sug-
gests that the lack of difference in scoring systems such as 
CURB-65 and PSI, which indicate poor prognosis, as well 
as in clinical, radiological, and laboratory values, may be 
due to the homogeneity of the case group we included in 
terms of immunosuppressive diseases, hematologic malig-
nancies, and other systemic and organ malignancies.

Upon reviewing the literature, one of the few studies 
supporting our results is Williamson et al.,[27] who inves-
tigated ventilator-associated pneumonia (VAP) patients. 
They showed that cases with isolation of Candida species 
from respiratory secretions did not have a significant 
difference in systemic inflammatory markers (CRP, pro-
calcitonin [PRC], Interleukin-6) compared to the control 
group. The authors of this study, based on their findings, 
reported rejecting the null hypothesis that the presence 
of Candida isolation in respiratory secretions is associated 
with low-level systemic inflammation.

One of the significant findings of our study is the comor-
bidities of the cases. While there was no statistically signif-
icant difference between the two groups in terms of malig-
nancy and chronic neurological diseases that could impair 
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oral hygiene, DM and HT were significantly more prevalent 
in the group with reported Candida proliferation. In DM, in-
sulin resistance, hyperglycemia, cellular disorders, hyper-
lipidemia, acidosis, insufficient immune response, inflam-
mation, and susceptibility to infection are known to ocur.[28] 
Hypertension, especially in patients with DM, is known to 
increase the levels of soluble adhesion molecules that play 
an important role in the onset of inflammation, such as E-se-
lectin and vascular cell adhesion molecule 1 (VCAM-1), and 
therefore, it can play a role in inflammation.[29] We believe 
that the higher incidence of DM and HT in the group with 
reported Candida proliferation, or conversely, the higher 
incidence of Candida in the group with more HT and DM, 
may be related to the increased susceptibility of individuals 
with DM and HT to both oral and systemic infections.

Another finding consistent with the literature is the sig-
nificance of advanced age. In elderly cases, an increase in 
oral Candida is expected due to factors such as medica-
tion use, denture use, additional diseases, and deteriora-
tion of general health status.[30,31]

This study is relatively small in terms of the number of 
cases, conducted in a single center, and retrospective in 
nature. Therefore, it has some limitations that should be 
considered when interpreting the results. The findings 
cannot be generalized due to the small sample size and 
the fact that they reflect a single-center experience. Due 
to its retrospective nature, there are significant data gaps, 
one of which is the lack of standardization in the sputum 
cultures. Another limitation is the unexplained radio-
logical difference in ground-glass opacities between the 
two groups. Ground-glass opacities are more commonly 
associated with viral and atypical pneumonia etiologies. 
The absence of this valuable data due to the retrospective 
design of the study is a significant limitation.

Conclusion

In conclusion, this study is one of the few that demon-
strates the presence of clinically insignificant Candida iso-
lation in community-acquired pneumonia cases, where 
antifungal treatment is not initiated, and shows that 
Candida isolation does not affect the clinical, radiologi-
cal, and laboratory outcomes of the cases. As Pendleton 
et al.[32] aptly stated, “The final word on the isolation of 
Candida from the respiratory tract has not yet been spo-
ken.” Whether Candida is merely an observer or an active 
participant will be revealed by future studies.

Ethics Committee Approval
The study was approved by the Istanbul Medeniyet 
University Göztepe Training and Research Hospital 
Ethics Committee (No: 2023/0869, Date: 13/12/2023).

Authorship Contributions
Concept – C.D.; Design – C.D.; Supervision – S.İ.; Funding 
– H.İ.U.; Materials – Y.E.T.; Data collection &/or process-
ing – H.İ.U.; Analysis and/or interpretation – C.D.; Liter-
ature search – S.D.T.; Writing – C.D.; Critical review – C.D.

Conflicts of Interest
There are no conflicts of interest.

Use of AI for Writing Assistance
No AI technologies utilized.

Financial Support and Sponsorship
Nil.

Peer-review
Externally peer-reviewed.

References

1.	 Edwards JE Jr. Invasive candida infections--evolution of a fungal 
pathogen. N Engl J Med 1991;324(15):1060−2.[CrossRef]

2.	 Barantsevich N, Barantsevich E. Diagnosis and Treatment of Inva-
sive Candidiasis. Antibiotics (Basel) 2022;11(6):718. [CrossRef]

3.	 Díez A, Carrano G, Bregón-Villahoz M, Cuétara MS, García-Ruiz JC, 
Fernandez-de-Larrinoa I, et al. Biomarkers for the diagnosis of inva-
sive candidiasis in immunocompetent and immunocompromised 
patients. Diagn Microbiol Infect Dis 2021;101(3):115509. [CrossRef]

4.	 Haron E, Vartivarian S, Anaissie E, Dekmezian R, Bodey GP. Primary 
Candida pneumonia. Experience at a large cancer center and review 
of the literature. Medicine (Baltimore) 1993;72(3):137−42. [CrossRef]

5.	 Meena DS, Kumar D. Candida Pneumonia: An Innocent Bystander 
or a Silent Killer? Med Princ Pract 2022;31(1):98−102. [CrossRef]

6.	 Tan X, Chen R, Zhu S, Wang H, Yan D, Zhang X, et al. Candida 
albicans Airway Colonization Facilitates Subsequent Acinetobacter 
baumannii Pneumonia in a Rat Model. Antimicrob Agents Che-
mother 2016;60(6):3348−54. [CrossRef]

7.	 Roux D, Gaudry S, Dreyfuss D, El-Benna J, de Prost N, Denamur 
E, et al. Candida albicans impairs macrophage function and facil-
itates Pseudomonas aeruginosa pneumonia in rat. Crit Care Med 
2009;37(3):1062−7. [CrossRef]

8.	 Roux D, Gaudry S, Khoy-Ear L, Aloulou M, Phillips-Houlbracq M, 
Bex J, et al. Airway fungal colonization compromises the immune 
system allowing bacterial pneumonia to prevail. Crit Care Med 
2013;41(9):e191−9. [CrossRef]

9.	 Moss BJ, Musher DM. Candida species in community-acquired 
pneumonia in patients with chronic aspiration. Pneumonia 
(Nathan) 2021;13(1):12. [CrossRef]

10.	 Lim WS, van der Eerden MM, Laing R, Boersma WG, Karalus N, 
Town GI, et al. Defining community acquired pneumonia severity 
on presentation to hospital: an international derivation and valida-
tion study. Thorax 2003;58(5):377−82. [CrossRef]

https://doi.org/10.1056/NEJM199104113241511
https://doi.org/10.3390/antibiotics11060718
https://doi.org/10.1016/j.diagmicrobio.2021.115509
https://doi.org/10.1097/00005792-199372030-00001
https://doi.org/10.1159/000520111
https://doi.org/10.1128/AAC.02180-15
https://doi.org/10.1097/CCM.0b013e31819629d2
https://doi.org/10.1097/CCM.0b013e31828a25d6
https://doi.org/10.1186/s41479-021-00090-x
https://doi.org/10.1136/thorax.58.5.377


Eurasian Journal of Pulmonology - Volume 26, Issue 3, September-December 2024 187

Doğan, et al.: Impact of candida isolation in sputum cultures in pneumonia

11.	 Fine MJ, Auble TE, Yealy DM, Hanusa BH, Weissfeld LA, Singer DE, 
et al. A prediction rule to identify low-risk patients with community-
acquired pneumonia. N Engl J Med 1997;336(4):243−50. [CrossRef]

12.	 Vila T, Sultan AS, Montelongo-Jauregui D, Jabra-Rizk MA. Oral 
Candidiasis: A Disease of Opportunity. J Fungi (Basel) 2020;6(1):15.

13.	 Redding SW, Zellars RC, Kirkpatrick WR, McAtee RK, Caceres 
MA, Fothergill AW, et al. Epidemiology of oropharyngeal Candida 
colonization and infection in patients receiving radiation for head 
and neck cancer. J Clin Microbiol 1999;37(12):3896−900. [CrossRef]

14.	 Williams D, Lewis M. Pathogenesis and treatment of oral candido-
sis. J Oral Microbiol 2011;3. [CrossRef]

15.	 Jabra-Rizk MA, Kong EF, Tsui C, Nguyen MH, Clancy CJ, Fidel 
PL Jr, et al. Candida albicans Pathogenesis: Fitting within the 
Host-Microbe Damage Response Framework. Infect Immun 
2016;84(10):2724−39. [CrossRef]

16.	 Haffajee AD, Socransky SS. Introduction to microbial aspects of 
periodontal biofilm communities, development and treatment. Pe-
riodontol 2000 2006;42:7−12. [CrossRef]

17.	 Jabra-Rizk MA, Ferreira SM, Sabet M, Falkler WA, Merz WG, 
Meiller TF. Recovery of Candida dubliniensis and other yeasts 
from human immunodeficiency virus-associated periodontal le-
sions. J Clin Microbiol 2001;39(12):4520−2. [CrossRef]

18.	 Chinnici J, Yerke L, Tsou C, Busarajan S, Mancuso R, Sadhak ND, 
et al. Candida albicans cell wall integrity transcription factors reg-
ulate polymicrobial biofilm formation with Streptococcus gordonii. 
PeerJ 2019;7:e7870. [CrossRef]

19.	 Schlecht LM, Peters BM, Krom BP, Freiberg JA, Hänsch GM, Filler 
SG, et al. Systemic Staphylococcus aureus infection mediated by 
Candida albicans hyphal invasion of mucosal tissue. Microbiology 
(Reading) 2015;161(Pt 1):168−81. [CrossRef]

20.	 Kong EF, Kucharíková S, Van Dijck P, Peters BM, Shirtliff ME, 
Jabra-Rizk MA. Clinical implications of oral candidiasis: host tis-
sue damage and disseminated bacterial disease. Infect Immun 
2015;83(2):604−13. [CrossRef]

21.	 Delisle MS, Williamson DR, Albert M, Perreault MM, Jiang X, Day 
AG, et al. Impact of Candida species on clinical outcomes in pa-
tients with suspected ventilator-associated pneumonia. Can Respir 
J 2011;18(3):131−6. [CrossRef]

22.	 La Y, Kwon DE, Jeon S, Lee S, Lee KH, Han SH, et al. Clinical Im-
plication of Candida Score in Multidrug-Resistant Pneumonia with 
Airway Candida Colonization. Infect Chemother 2022;54(2):287−97.

23.	 Azoulay E, Timsit JF, Tafflet M, de Lassence A, Darmon M, Zahar 
JR, et al.; Outcomerea Study Group. Candida colonization of the 
respiratory tract and subsequent pseudomonas ventilator-associ-
ated pneumonia. Chest 2006;129(1):110−7. [CrossRef]

24.	 Taşbakan MS, Çeviker Y, Kaçmaz Özen B, Metin D, Çitim Ş, 
Taşkıranlar P, et al. Effect of Isolation of Candida Species from Res-
piratory Specimens on Prognosis. Thorac Res Pract 2011;12:153−7.

25.	 Yu Y, Li J, Wang S, Gao Y, Shen H, Lu L. Effect of Candida albicans 
bronchial colonization on hospital-acquired bacterial pneumonia 
in patients with systemic lupus erythematosus. Ann Transl Med 
2019;7(22):673. [CrossRef]

26.	 Avkan-Oğuz V, Çelik M, Eren-Kutsoylu OÖ, Nazli A, Uğur YL, 
Taylan A, et al. Fungal colonization and infections in patients with 
COVID-19 in intensive care units: A real-life experience at a ter-
tiary-care hospital. Respir Med Res 2022;82:100937. [CrossRef]

27.	 Williamson DR, Albert M, Perreault MM, Delisle MS, Muscedere 
J, Rotstein C, et al. The relationship between Candida species 
cultured from the respiratory tract and systemic inflammation in 
critically ill patients with ventilator-associated pneumonia. Can J 
Anaesth 2011;58(3):275−84. [CrossRef]

28.	 Verhulst MJL, Loos BG, Gerdes VEA, Teeuw WJ. Evaluating All Po-
tential Oral Complications of Diabetes Mellitus. Front Endocrinol 
(Lausanne) 2019;10:56. [CrossRef]

29.	 Boulbou MS, Koukoulis GN, Makri ED, Petinaki EA, Gourgoulianis 
KI, Germenis AE. Circulating adhesion molecules levels in type 2 
diabetes mellitus and hypertension. Int J Cardiol 2005;98(1):39−44.

30.	 Belibasakis GN. Microbiological changes of the ageing oral cavity. 
Arch Oral Biol 2018;96:230−2. [CrossRef]

31.	 Ciurea CN, Santini A, Mare AD, Kosovski IB, Toma F, Vintila 
C, et al. Candida Spp. in Lower Respiratory Tract Secretions - A 
Ten Years Retrospective Study. J Crit Care Med (Targu Mures) 
2021;7(3):217−26. [CrossRef]

32.	 Pendleton KM, Huffnagle GB, Dickson RP. The significance of Can-
dida in the human respiratory tract: our evolving understanding. 
Pathog Dis 2017;75(3):ftx029. [CrossRef]

https://doi.org/10.1056/NEJM199701233360402
https://doi.org/10.3390/jof6010015
https://doi.org/10.1128/JCM.37.12.3896-3900.1999
https://doi.org/10.3402/jom.v3i0.5771
https://doi.org/10.1128/IAI.00469-16
https://doi.org/10.1111/j.1600-0757.2006.00190.x
https://doi.org/10.1128/JCM.39.12.4520-4522.2001
https://doi.org/10.7717/peerj.7870
https://doi.org/10.1099/mic.0.083485-0
https://doi.org/10.1128/IAI.02843-14
https://doi.org/10.1155/2011/827692
https://doi.org/10.3947/ic.2022.0024
https://doi.org/10.1378/chest.129.1.110
https://doi.org/10.5152/ttd.2011.35
https://doi.org/10.21037/atm.2019.10.44
https://doi.org/10.1016/j.resmer.2022.100937
https://doi.org/10.1007/s12630-010-9439-5
https://doi.org/10.3389/fendo.2019.00056
https://doi.org/10.1016/j.ijcard.2003.07.037
https://doi.org/10.1016/j.archoralbio.2018.10.001
https://doi.org/10.2478/jccm-2021-0016
https://doi.org/10.1093/femspd/ftx029


Eurasian Journal of Pulmonology - Volume 26, Issue 3, September-December 2024188

Doğan, et al.: Impact of candida isolation in sputum cultures in pneumonia

Appendix 1: Inclusion and exclusion criteria for the study

Inclusion criteria

1.	 Cases diagnosed with community-acquired pneumonia
2.	 Cases with growth reported in sputum culture

Exclusion criteria

1.	 Pregnant patients
2.	 Patients under 18 years old
3.	 Hospital-acquired pneumonia
4.	 Ventilator-associated pneumonia
5.	 Fungal pneumonias (Candida or Aspergillus)
6.	 Immunosuppressed/long-term glucocorticosteroid users

Appendix 2: CURB-65 score

1.	 Confusion
2.	 Urea >42.8 mg/dL, [BUN >20 mg/dL (7 mmol/L)]
3.	 Respiratory rate ≥30/min
4.	 Blood pressure (Systolic <90 mmHg or Diastolic ≤60 mmHg)
Age ≥65 years
Each criterion is scored as 1 point.
0−1 Point: Low risk (<3% Mortality)
2 Points: Moderate risk (3−15% Mortality)
3−5 Points: High risk (>15% Mortality)

CURB-65: Confusion, Urea, Respiratory rate, Blood pressure, age ≥65 years, 
BUN: Blood urea nitrogen

Appendix 3: Pneumonia severity index (PSI)

Criterion	 Points	 Criterion	 Points

Demographic characteristics		  Laboratory findings	
	 Age			   BUN ≥30 mg/dL	 20
	 Male	 Age		  Na <130 mmol/L	 20
	 Female	 Age-10		  Glucose ≥250 mg/dL	 10
Comorbid conditions			   Htc <30%	 10
	 Malignancy	 30	 Chest X-Ray	
	 Liver Diseases	 20		  Pleural effusion	 10
	 CHF	 10	 Oxygenation
	 CVD-SVD	 10		  Arterial pH <7.35	 30
	 Renal diseases	 10		  PaO2 <60 mmHg	 10
Vital signs			   SaO2 <90%	 10
Confusion	 20
RR ≥30/min	 20
Systolic BP <90 mmHg	 20
Fever <35°C or ≥40°C	 15
Heart rate ≥125/min	 10
STAGE I: Age <50, no comorbidities
STAGE II: <70 points
STAGE III: 71−90 points
STAGE IV: 91−130 points
STAGE V: 130 points

BUN: Blood urea nitrogen, Na: Sodium, Htc: Hematocrit, CHF: Congestive heart failure, CVD-SVD: Cardiovascular 
and cerebrovascular disease, pH: Power of Hydrogen, PaO2: Oxygen partial pressure, SaO2: Oxygen saturation, 
RR: Respiratory rate, BP: Blood pressure 


