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1 |  INTRODUCTION

We report a clinical course of a candidemia patient associated 
with septic pulmonary embolism. The treatment duration 
should be determined based on the clearance of fungus from 

the bloodstream and appropriate source control regardless of 
remaining lung nodule as in our case.

Candidemia is the fourth most common nosocomial 
bloodstream infection1 and accounts for approximately 4% of 
septic pulmonary embolism.2 Invasive candidiasis has a high 

Received: 23 August 2020 | Revised: 14 November 2020 | Accepted: 17 November 2020

DOI: 10.1002/ccr3.3628  

C A S E  R E P O R T

Duration of antifungal therapy for septic pulmonary embolism 
caused by Candida albicans from a central venous catheter:  
A case report

Daisuke Okuno1,2 |   Kazuhiro Oshima2 |   Taiga Miyazaki2,3  |   Nobuyuki Ashizawa2 |   
Tatsuro Hirayama2 |   Takahiro Takazono2,3 |   Tomomi Saijo2 |   Kazuko Yamamoto2 |   
Yoshifumi Imamura2 |   Hiroyuki Yamaguchi2 |   Noriho Sakamoto1 |   Yasushi Obase1 |   
Koichi Izumikawa3 |   Katsunori Yanagihara4 |   Hiroshi Mukae1,2

This is an open access article under the terms of the Creative Commons Attribution-NonCommercial-NoDerivs License, which permits use and distribution in any medium, 
provided the original work is properly cited, the use is non-commercial and no modifications or adaptations are made.
© 2020 The Authors. Clinical Case Reports published by John Wiley & Sons Ltd.

1Department of Respiratory Medicine, 
Nagasaki University Graduate School of 
Biomedical Sciences, Nagasaki, Japan
2Department of Respiratory Medicine, 
Nagasaki University Hospital, Nagasaki, 
Japan
3Department of Infectious Diseases, 
Nagasaki University Graduate School of 
Biomedical Sciences, Nagasaki, Japan
4Department of Laboratory Medicine, 
Nagasaki University Hospital, Nagasaki, 
Japan

Correspondence
Taiga Miyazaki, Department of Infectious 
Diseases, Nagasaki University Graduate 
School of Biomedical Sciences/Department 
of Respiratory Medicine, Nagasaki 
University Hospital, 1-7-1 Sakamoto, 
Nagasaki 852-8501, Japan.
Email: taiga-m@nagasaki-u.ac.jp

Present address
Kazuhiro Oshima, Department of Infection 
Control Science, Graduate School of 
Medicine, Osaka City University, Osaka, 
Japan

Abstract
The treatment duration for candidemia with septic pulmonary embolism should be 
determined based on the clearance of fungus from the bloodstream and improvement 
of symptoms. The remaining lung nodules may not necessarily indicate persistent 
infection.
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mortality rate of approximately 40% even in patients receiv-
ing antifungal therapies.1 The delay of treatment is associ-
ated with higher mortality3,4; however, no clinical symptoms 
and signs are specific for invasive candidiasis, complicating 
early diagnosis. Furthermore, objective clinical targets for the 
treatment of septic pulmonary embolism of candidemia have 
not been established to inform optimal treatment duration. 
Here, we report a case of septic pulmonary embolism caused 
by Candida albicans that presented with mild symptoms de-
spite serious bilateral lung abnormalities and successfully 
treated by appropriate management.

2 |  CASE REPORT

A 69-year-old woman presented with mild dyspnea and 
fever, which had persisted for one month. Ten months previ-
ously, she underwent a laparoscopy-assisted distal gastrec-
tomy for gastric cancer and was subsequently admitted to a 
local hospital for rehabilitation. One month prior to presenta-
tion, she received total parental nutrition via an implantable 
central venous access device due to appetite loss. Her fever 
was resistant to antimicrobial therapy, and chest radiographs 
revealed random nodules in both lungs (Figure 1). For further 
examination, she was referred to our hospital (Day 1). Vital 
signs on admission were as follows: temperature 38.8°C, 
pulse rate 77 bpm, blood pressure 137/64 mm Hg, SpO2 97% 
(nasal cannula O2 1 L/min), and respiratory rate 18/min with 
clear consciousness. Laboratory tests revealed the following: 
white blood cell count (WBC) 8400/μL (neutrophil 84.0%, 
lymphocyte 5.0%), hemoglobin 7.0 g/dL, platelets 44 000/μL, 
albumin 1.8 g/dL, blood urea nitrogen 29.3 mg/dL, creatinine 
1.27  mg/dL, C-reactive protein 13.72  mg/dL, prothrombin 
time-international normalized ratio 1.31, fibrinogen degrada-
tion products 25.2  μg/mL, procalcitonin 0.435  ng/mL, and 
β-D glucan >500 pg/mL (MK-II assay; negative cutoff value 
≤20 pg/mL). Blood cultures were positive for C. albicans, 
and culture of her removed central venous catheter tip was 
positive for C.  albicans and C.  glabrata. No other patho-
gen was isolated from blood cultures or any other clinical 
specimen. Ocular examination revealed several white and 
border irregularity spots, suggesting bilateral endogenous 

endophthalmitis. No verruca or valvular disease was detected 
by transthoracic and transesophageal echocardiography. 
Abnormalities of other organs such as liver, kidney, and brain 
were not detected in a systemic CT scan. The source of infec-
tion could not be positively identified, but the central venous 
catheter was suspected.

We started antifungal therapy with liposomal amphoteri-
cin B (150 mg/day) and flucytosine (2000 mg/day) without 
the use of anticoagulants. Antimicrobial agents (meropenem 
and teicoplanin) were also administered empirically but dis-
continued early when no bacteria were detected. The antifun-
gal therapy was effective, leading to negative blood cultures 
immediately and a reduction in the bilateral lung nodules 
from Day 14. However, the endogenous endophthalmitis fun-
dus lesions did not improve. Accordingly, we increased the 
dose of liposomal amphotericin B (200 mg/day) and flucyto-
sine (4000 mg/day). By Day 30, the fundus lesions had ame-
liorated, and the fever had resolved by Day 50. The duration 
of antifungal therapy was determined based on documented 
clearance of Candida species from the bloodstream and res-
olution of symptoms attributable to candidemia and oph-
thalmological findings. Although the lung nodules remained 
detectable in chest radiographs (Figure  2), the antifungal 
agents were discontinued after the fundus lesions resolved on 
Day 70. In total, the patient was treated with liposomal am-
photericin B and flucytosine for approximately 8 weeks fol-
lowed by step-down therapy to oral fluconazole for 10 days. 
The β-D glucan levels were sustained at >500  pg/mL for 
7 weeks and then gradually decreased (307 pg/mL on Day 
70). Despite the detection of residual lung nodules, no recur-
rence of lung or eye diseases was observed after the cessation 
of treatment and the patient was discharged on Day 91.

3 |  DISCUSSION

We present the case of septic pulmonary embolism caused by 
C. albicans. The patient had mild symptoms despite diffuse 
lung abnormalities. The mortality of candidemia is signifi-
cantly higher than those of bacterial blood infections,5 and 
delay of initial treatment and inappropriate antifungal therapy 
are associated with the increased mortality.3,4,6,7 Hence, the 

F I G U R E  1  Chest X-ray (A) and CT 
scan (B) on admission. Multiple random 
nodules without cavitation were present 
in bilateral lungs. An associated halo of 
ground-glass opacity, areas of air-space 
consolidation, and right pleural effusion 
were also identified

(A) (B)
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prognosis of patients with candidemia worsens when physi-
cians do not recognize the symptoms and provide treatment 
promptly. However, candidemia can present with milder 
symptoms than bacteremia8 and the symptoms reported in 
168 patients with septic pulmonary embolism include fever 
(85.7%), chest pain (48.8%), dyspnea (48.2%), and cough 
(41.1%), which are not disease-specific.2 In our case, the pa-
tient presented with only persistent fever and mild dyspnea. 
It took 1 month from appearance of symptoms to diagnosis in 
this case. Candida septic embolism may not be found until it 
progresses as occurred in our case due to its mild symptoms. 
Our patient had risk factors for invasive candidemia such as 
old age, broad-spectrum antibiotics, central venous catheter, 
gastrointestinal surgery, and total parenteral nutrition.1,5,8 
Candidemia should have been suspected earlier in this case 
due to multiple risk factors and persistent antibiotic-resistant 
fever. The gold standard for diagnosis of invasive candidiasis 
is positive blood or other sample cultures, but blood cultures 
are positive in only approximately 50 percent of patients.9 
Furthermore, blood cultures may become positive late in the 
disease course and the median time to positivity is 2-3 days.10 
Hence, physicians should suspect candidemia when risk fac-
tors are present and use nonculture diagnostic tests such as 
β-D glucan levels as an adjunct to culture tests for early de-
tection of candidemia.

Although the appropriate duration of intravenous ther-
apy for candidemia and timing of step down to oral therapy 
has not been determined,11 the international guidelines rec-
ommend 2  weeks of antifungal therapy after documented 
clearance of Candida species from the bloodstream and reso-
lutions of symptoms attributable to candidemia.10 Longer du-
ration of therapy is needed in patients who have a metastatic 
lesion such as endophthalmitis and infective endocarditis. If 
endophthalmitis is detected, a minimum of 4-6 weeks of ther-
apy is required to resolve the fundus lesions.10 However, ap-
propriate duration of therapy for septic pulmonary embolism 
of candidemia remains to be clarified. In our case, antifungal 
therapy was effective; clinical features improved, blood cul-
tures became negative, and the fundus lesions resolved. The 
exact source of the infection was not identified, but the cen-
tral venous catheter was suspected and removed. The patient 
was administrated antifungal agents for a total of 10 weeks 

and had no recurrence despite high levels of β-D glucan and 
the lung nodules remaining. The chest radiological findings 
and β-D glucan levels were not a reliable guide for cessation 
of treatment.

Theoretically, it is unable to determine whether remain-
ing lung nodules are due to active Candida infection unless 
a diagnostic procedure approaching directly to lung lesions, 
such as bronchoscopy and CT-guided lung biopsy, is per-
formed. In previous reports, transbronchial lung biopsy of 
septic pulmonary embolism sometimes revealed organizing 
pneumonia.12,13 These findings and our present case sug-
gest that the remaining lung nodules may not necessarily 
indicate persistent infection after appropriate management 
such as appropriate source control and clearance of fun-
gus from the bloodstream. It is reported that T2 Magnetic 
Resonance Candida Panel (T2MR), which detects Candida 
DNA in blood, has a benefit for supporting early discontinu-
ation of empiric antifungal therapy in ICU patients with sus-
pected candidemia compared with β-D glucan.14 Although 
we did not use it in the present case, T2MR will be useful 
for deciding the duration of antifungal therapy in the future. 
Nevertheless, this case report provides evidence of safe and 
early discontinuation of antifungal therapy for a non-neutro-
penic candidemia patient with remaining lung nodules. To 
determine the appropriate time to discontinue antifungal 
therapy without recurrence, our approach was based on the 
following three findings: (a) confirmed clearance of the fun-
gus from the bloodstream, (b) appropriate source control, and 
(c) resolutions of symptoms and ophthalmologic findings.

4 |  CONCLUSIONS

We present a case of septic pulmonary embolism caused by 
C. albicans. This case presented with mild symptoms despite 
lung abnormalities. As candidemia can present with more 
mild symptoms than bacteremia, physicians must consider 
invasive candidiasis early to prevent any delay to diagno-
sis, especially in patients with known risk factors. The lung 
nodules remaining after treatment do not necessarily indicate 
persistent Candida infection; the treatment duration should 
be determined based on the clearance of fungus from the 

F I G U R E  2  Chest X-ray (A) and CT 
scan (B) after 8 wk of antifungal treatment. 
Overall improvement was observed, but 
some nodules persisted

(A) (B)



710 |   OKUNO et al.

bloodstream, appropriate source control, and resolutions of 
symptoms attributable to candidemia.
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