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Abstract
Objective: Cryptococcosis is a severe opportunistic fungal infection. Cryptococcemia is a rare
manifestation of cryptococcosis with high mortality. Objective: To characterize patients with
cryptococcemia in Chinese PLA General Hospital since 2010 to 2019.

Methods: We identi�ed retrospectively those blood cultures with Cryptococcus sp. growth, and then
obtained their clinical information which were analyzed by two independent reviewers.

Results: A total of 8 patients withcryptococcemiawere identi�ed, of which only 2 patients survived. There
were 3 males and 5 females, whose age ranged from 23 to 72 years. They were all HIV negative. 1
(12.5%) had ovarian adenocarcinoma, 2 (25%) had systemic lupus erythematosus, 3 (37.5%) had primary
nephrotic syndrome, 1 (12.5%) had viral myocarditis, and 1 (12.5%) were after lung transplantation. The
most common symptoms were fever (100%) and confusion (50%). Out of the 8 episodes, 6 (60%) had
meningeal infection and 2 (25%) presented as pulmonary involvement meanwhile. Six patients were dead
at half a year follow up.

Conclusions: Cryptococcemia is an unusual infection characterized by a high mortality. It requires early
identify and prompt antifungal therapy.

Background
Cryptococcosis is an opportunistic fungal infection caused by the encapsulated yeasts of genus
Cryptococcus. This fungus particularly affects immunocompromised individuals especially among
patients with human immunode�ciency virus (HIV) infection and AIDS. Meningoencephalitis and
pulmonary in�ltrates are the two most common presentations of cryptococcosis. Cryptoccemia is
uncommon but severe form of invasive cryptococcal diseases. There were still few studies to describe the
full characteristics of this fulminant condition speci�cally[1–3] except some clinical case series. Hence we
conducted this retrospective study to analyze the clinical features and therapeutic outcomes of patients
with cryptococcemia in a large tertiary-care hospital in China, hoping to delineate the clinical
characteristics of this unusual infection.

Methods
Hospital setting

This study was performed at the First Medical Centre of Chinese People’s Liberation Army General
Hospital (PLAGH) (Peking, China), a large tertiary-care hospital with a 3000-bed capacity and 190
thousand inpatients per year in northern China. The hospital provides medical service for both the military
and the public.

Study design
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We searched the database of the Infection Management and Disease Control Department of the First
Medical Centre of PLAGH for Cryptococcus spp. isolated from blood since January 1st 2010 to December
31st 2019. The medical records of these patients were reviewed and analyzed. The duration from
admission to diagnosis was calculated. The clinical data collected included demographics, underlying
conditions, interval from blood drawing to reporting, initial clinical symptoms, risk factors, laboratory
examinations, sites of involvement, Sequential Organ Failure Assessment (SOFA) score, treatments and
prognosis. All records were analyzed by two independent reviewers.

De�nitions

Cryptococcemia was de�ned as one or more positive blood cultures growing Cryptococcus spp. in this
study. The time of diagnosis was de�ned as the day when positive result was reported. The SOFA score
was calculated according to the results of several assay tests at the day of blood collected. Antimicrobial
therapy was considered empirical when the antibiotic was used before the results of antimicrobial
susceptibility test return. Pulmonary involvement was considered if the patient had compatible abnormal
computed tomography (CT) scan or chest X-ray presentation. The effective anticryptococcal treatment
was de�ned as the patient received �uconazole, itraconazole, voriconazole, or amphotericin B for more
than 72 hours.

Statistical analysis

Descriptive statistic data were presented as means, range and standard deviation for continuous
variables and as frequencies and percentages for categorical variables. Analyses were performed using
the SPSS software, version 20.0.

Results
Characteristics of the patients

During the 10-year period, we screened 10,211 blood stream infections and a total of 8 patients with
cryptococcemia were identi�ed. Characteristics of the patients with cryptococcemia were shown in Table
1. Of them, the ages ranged from 23 to 72 years. 3 (37.5%) patients were male. The body mass index
(BMI) was within the normal range. The mean SOFA score was 3.25 ± 3.8. They were all HIV negative.
The most common underlying disease was primary nephrotic syndrome (37.5%), followed by systemic
lupus erythematosus (SLE) (25%). 1 (12.5%) had ovarian adenocarcinoma, 1 (12.5%) were after lung
transplantation and 1 (12.5%) had viral myocarditis without obvious defect of immunity. Fever (100%)
was the most common symptom of these patients, followed by confusion (50%) and headache (25%).
There was 1 (12.5%) patient suffered from nausea/vomiting, seizure and cough/expectoration,
respectively. All patients received multiply antibiotics therapy and 6(75%) accepted glucocorticoids or
immunosuppressants treatment before identi�cation of cryptococcal infection. 4 (50%) patients received
central vein catheterization. None had history of pigeons contact. The mean white blood cell (WBC) count
of the patients was 10.54±3.27×109/L, of which the percentage of neutrophils (NEUT%) was 76.35 ±
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0.27. The mean C-reaction protein (CRP) concentration was 4.15 ± 4.27 mg/dl, which was beyond the
normal range (0–0.8 mg/dl). Polymicrobial bloodstream infection was occurred in 2(25%) patients. All
patients received chest CT scan or X-ray examination and 2(25%) patients presented consolidation and
reticular opacity on CT imaging. There were 2 patients received brain magnetic resonance imaging (MRI)
scan and brain CT scan respectively but showed no signi�cant sign of meningeal infection. Another 4
patients didn’t receive any brain imaging examination. 1 (12.5%) patient received lumbar puncture
examination and C. neoformans was identi�ed in cerebrospinal �uid culture. Although most patients
didn’t receive lumbar puncture examination, 6 patients showed symptoms of central nerve system (CNS)
such as headache, confusion excluded other reasons. These 6 (75%) patients were considered as
meningeal involvement. 2 (25%) patients received serum cryptococcal antigen test and both showed a
positive result. The interval of diagnosis was 15.4±6.02 days. The interval of blood culture report was
7.5±1.73 days.

Antifungal susceptibility test

2 of the 8 patients showed two positive blood culture results. 1 patient showed positive results of both
blood culture and cerebrospinal �uid (CSF) culture. The data was counted only once in the results of
demographic and clinical characteristics but was included in the results of antifungal drugs
susceptibilities. Thus, 11 clinical isolates were included. 11 isolates were all identi�ed as C. neoformans
var. grubii by IGS sequence analysis. The results of antifungal susceptibility test of 1 isolate was found to
be lost. As a result of that, only 10 isolates were available for antimicrobial susceptibility analysis. The
results were presented in Table 2. 10 clinical strains of Cryptococcus were sensitive to �uconazole,
voriconazole, itraconazole, amphotericin B and �ucytosine in vitro.

Treatment and prognosis

As Table 3 presented, 1 patient (patient 1) died before establishment of the diagnosis of cryptococcemia
and did not receive any antifungal treatment. 1 patient (patient 6) was diagnosed one day before her
dead and only received one dose voriconazole. 6 (75%) patients received effective anticryptococcal
treatment. Of these, 3 patients received antifungal treatment with voriconazole for 10, 14 and 47 days
respectively until their dead. 1 patient received combination antifungal treatment with voriconazole and
�ucytosine. He died after 2 months because of multiple organ failure. 1 patient received �uconazole
sequential voriconazole treatment for 1 and a half years. He has been followed for 3 years without
relapse. Another patient received combination antifungal treatment with �uconazole and amphotericin B.
He is continuing oral �uconazole for maintenance treatment at present. Of the 2 surviving patients, none
developed neurological sequelae.

Discussion
In this study, we retrospectively analyzed the clinical features of 8 patients with cryptococcemia. This is a
rare blood stream infection. It is a �rst study of cryptococcemia reported in north China as we know by
now. It is consistent with the phenomenon that the incidence of cryptococcosis in north China is less than
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which in south China[4–6]. The study showed the characterization of patients in whom cryptococcemia
was the initial diagnostic proof of cryptococcosis. Meanwhile, it also provided information about the
microbial features of Cryptococcus spp. isolated from blood.

As a sign of graveness, cryptococcemia was mostly developed in immunocompromised hosts especially
in patients with late-stage HIV infection[1]. In addition to HIV infection, solid-organ transplantation,
immunosuppressive medications treatment, chronic renal failure, hematologic malignancy, severe hepatic
diseases and rheumatologic disorders can also predispose individuals to this infection[1–3]. In our study,
87.5% of patients had predisposing conditions. 6 patients (75%) had been treated with corticosteroids or
immunosuppressants for various reasons before identi�cation of cryptococcal infection. It was
noteworthy that 1 cryptococcemia patient with viral myocarditis was apparently immunocompetent in
this study. The potential of Cryptococcus spp. to cause endovascular infection and endocarditis is very
low. Interestingly, cryptococcosis occurs more frequently in immunocompetent patients than in
immunocompromised patients in China[7–10]. The mechanism of this is not clear. Maybe there are
immune function abnormalities in this kind of patients that cannot be recognized by laboratory tests at
present. It is worth mentioning that this patient suffered multiple deep vein catheterization, which does
not exclude the probability of iatrogenic bloodstream infection. In addition, it is worth noting that
Cryptococcus is known to be common in excreta from certain birds such as pigeons. All patients in our
study had no history of pigeon contact. Many clinicians only consider the diagnosis of cryptococcosis
based the contact history with pigeons, which greatly delayed the diagnosis of cryptococcosis.

The symptoms of cryptococcemia were usually nonspeci�c and atypical. They were sometimes mistaken
for manifestations of primary disease. These posed considerable diagnostic challenges for clinicians.
Fever were found in all eight patients with cryptococcemia. Due to the unique propensity of CNS invasion
of Cryptococcus, approximately 80% of cryptococcemia patients had complicated meningitis[1, 11].
Clinical manifestations of CNS involvement include headache, nausea/vomiting, altered consciousness
and signs of meningeal irritation. In this study most (75%, 6/8) patients lacked typical symptoms of
headache and nausea/vomiting. 4 (50%, 4/8) patients presented subtle confusion. The mild symptoms
of headache and nausea/vomiting may be ignored in medical daily inquiring or not described in the
medical record. Therefore, the incidence of symptoms of meningitis was likely to be underestimated.

The imaging manifestations in early stage of cryptococcal meningitis were not obvious. MRI/CT scan of
the brain were performed in 4 patients in our study. None showed evidence of cryptococcal infection. So
negative brain imaging cannot preclude the development of disseminated cryptococcal infection. Rather
than imaging examination, the test of cryptococcal polysaccharide capsular antigen (CrAg) in serum or
CSF is highly sensitive and speci�c for disseminated Cryptococcus infection[12]. It is an early diagnosis
method of cryptococcosis. And it took less time than blood culture of Cryptococcus (mean time, 7.5 days
in this study). With the introduction of the point-of-care lateral �ow cryptococcal antigen assay, it has
been greatly facilitated with lower cost and more sensitivity than earlier serological tests[13, 14]. However, it
was regret that serum cryptococcal antigen assay were not performed in most patients. So the diagnosis
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of opportunistic infections including cryptococcosis should be early considered in immunocompromised
patients. It may be necessary to perform serum cryptococcal antigen test in routine diagnostic work-up in
high risk individuals especially with fever of unknown origin.

C. neoformans and C. gattii are the two main pathogenic cryptococcal species for humans[14]. 11
Cryptococcus spp. isolates are all C. neoformans var. grubii. The data were consistent with a multicenter
investigation that C. neoformans var. grubii accounted for 97.1% of all C. neoformans species complex in
China[15]. 11 clinical strains of Cryptococcus were sensitive to �uconazole, voriconazole, itraconazole,
amphotericin B and �ucytosine in vitro. The results provided some information about the microbial
features of Cryptococcus spp. isolated from blood. However, it is di�cult to draw conclusions about the
overall microbiology and antifungal drug sensitivity because of its small sample size.

Cryptococcemia is an extremely severe form of invasive cryptococcosis with poor prognosis. It had
shown a high mortality rate between 30% and 40% in previous studies[1, 2, 16]. Effective antifungal therapy
is the cornerstone to treat disseminated cryptococcosis including cryptococcemia. It was recommended
that induction therapy for disseminated cryptococcosis using fungicidal regimens, such as a polyene and
�ucytosine, followed by consolidation and maintenance therapy using suppressive regimens with
�uconazole[17]. The other triazoles including itraconazole, voriconazole and posaconazole are active
against cryptococcal isolates in vitro but due to the differences in bioavailability, CSF permeability, drug
interactions, cost-bene�t ratio, and lack of strong studies on cryptococcosis, these agents were not
recommended as �rst-line agents for consolidation or maintenance therapy. They were used clinically in
salvage situations. While echinocandins have no in vivo activity versus Cryptococcus species. In our
study, 6 patients received antifungal treatment. But only 1 patient received amphotericin B-containing
regimen and �ucytosine-containing regimen, respectively. Most patients didn’t receive appropriate
antifungal therapy. Most clinicians agreed that voriconazole was an effective treatment for
cryptococcosis while neglected the fact that it was not enough in the treatment of disseminated
cryptococcosis. In addition, considerable clinicians preferred conservative regimens rather than
concerned about the side effects of amphotericin B and �ucytosine. Both of above causes led to the
inadequacy of early induction treatment of the disease.

Although cryptococcemia may have contributed to the fatal outcome of itself, we believe that the delay in
the diagnosis and improper treatment is the main contributing factor. The patients �rst diagnosed by
blood cultures had mild and neglected symptoms of meningitis, which may lead to the delayed
diagnosis. These patients also had less access to effective antifungal treatment. It caused poor outcome.
This report highlighted the need to early identify this rare infectious disease and its clinical presentations,
especially in immunocompromised patients. The results further highlighted the important of prompt
aggressive interventions in improving outcome of cryptococcemia. However, the research has several
limitations. Although we collected 10-year data of cryptococcemia in PLAGH, the sample size of this
research is still small due to the low incidence of cryptococcemia. Another limitation is the absent usage
of latex agglutination and lateral-�ow assay for CrAg determination. Furthermore, the antifungal
susceptibility of Cryptococcus may vary among different hospitals, especially those in different regions.
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Therefore, prospective studies involving larger sample size and more hospitals are needed to provide
more information about cryptococcemia.

Conclusion
This study identi�ed the prevalence of C. neoformans var. grubii causing cryptococcemia in Peking,
Northern China. This rare infection usually happens in immunocompromised patients and is
characterized by a high mortality rate. The diagnosis of cryptococcemia should be early considered in
these patients especially with fever of unknown origin. It is apparent that insightful effective
anticryptococcal therapy is crucial to patient’s prognosis for those with cryptococcemia.
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Table 1 Demographic and clinical characteristics of the patients with cryptococcemia
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Characteristics Patients with cryptococcemia(N=8)(n,%)
Patients demographics   
    Age (yr), mean ± SD (range) 43.1±13.1(23-72)
    Male sex 3(37.5)
    BMI, mean ± SD (range) 22.36±3.47(17.1-28)
Underlying condition  
    Malignancy 1(12.5)
    Lung transplantation 1(12.5)
    Systemic lupus erythematosus 2(25)
    Primary nephrotic syndrome 3(37.5)
    Viral myocarditis 1(12.5)
Risk factors  

    History of pigeon contact 0
    Central venous catheterization 4(50)
    GCS or immunosuppressants treatment  6(75)
    Multiply antibiotics therapy 8(100)
Symptoms  
    Fever 8(100)
    Headache 2(25)
    Nausea/Vomiting 1(12.5)
    Confusion 4(50)
    Seizure 1(12.5)

    Cough/Expectoration 1(12.5)
Sites of involvement  
    Central nervous system 6(75)

    Lung 2(25)
Diagnostic related information  
    Days from admission to diagnosis of cryptococcemia, mean ± SD (range)  15.4±6.02(7-25)

    Days of blood culture report, mean ± SD (range) 7.5±1.73(4-10)
Polymicrobial bloodstream infection 2(25)
SOFA score, mean ± SD (range) 3.25±3.8(0-11)
Treatment  
    Effective anticryptococcal treatment 6(75)
    Amphotericin B-containing regimen 1(12.5)
Outcome  
    survive 2(12.5)

 

Table 2 The susceptibilities of the 11 Cryptococcus spp. isolates to antifungal drugs (ATB FUNGUS 3)
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Patients Gender Age MIC range(mg/L)

      FCZ ICZ VRC AMB 5-FC

1 F 41 <1 <0.125 <0.06 <0.5 <4

      <1 <0.125 <0.06 <0.5 <4

2 F 41 2 <0.125 <0.06 <0.5 <4

3 F 23 2 0.5 0.25 <0.5 <4

      2 0.5 0.25 <0.5 <4

4 M 46 N/A N/A N/A N/A N/A

5 F 33 2 0.25 0.125 <0.5 <4

      2 0.25 0.125 <0.5 <4

6 F 72 2 <0.125 <0.06 <0.5 <4

7 M 43 <1 0.25 0.125 <0.5 <4

8 M 46 <1 <0.125 <0.06 <0.5 <4

FCZ, fluconazole; ICZ, itraconazole, VRC, voriconazole , AMB, amphotericin B, 5-FC, 5- flucytosine

N/A = Not available. The antifungal susceptibility of patient 4 could not be obtained.

Table 3 The antifungal treatment and prognosis of the patients with cryptococcemia

Patients Gender Age Underlying disease Treatment before blood culture report Treatment after blood culture report Prognosis

1 F 41 SLE No No Die

2 F 41 VMC VRC FCZ Die

3 F 23 PNS No VRC Die

4 M 46 PNS No VRC Die

5 F 33 SLE No VRC+5-FC Die

6 F 72 EOC No VRC(1 dose) Die

7 M 43 PNS CAS/VRC VRC/FCZ Survive

8 M 36 LTX VRC/CAS FCZ+AMB Survive

FCZ fluconazole, ICZ itraconazole, VRC voriconazole , AMB amphotericin B, 5-FC 5- flucytosine, CAS caspofungin

VMC viral myocarditis, PNS primary nephrotic syndrome, EOC endometrioid ovarian cancer, LTX lung transplantation


