
P
os

te
d

on
5

M
ar

20
22

—
T

h
e

co
p
y
ri

gh
t

h
ol

d
er

is
th

e
au

th
or

/f
u
n
d
er

.
A

ll
ri

gh
ts

re
se

rv
ed

.
N

o
re

u
se

w
it

h
ou

t
p

er
m

is
si

on
.

—
h
tt

p
s:

//
d
oi

.o
rg

/1
0.

22
54

1/
au

.1
64

64
90

37
.7

60
57

85
7/

v
1

—
T

h
is

is
a

p
re

p
ri

n
t

a
n
d

h
as

n
o
t

b
ee

n
p

ee
r-

re
v
ie

w
ed

.
D

a
ta

m
ay

b
e

p
re

li
m

in
a
ry

.
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Abstract

A previous study has reported cryptococcal meningoencephalitis in a previously healthy adult affected with H1N1 influenza.

Here, we report cryptococcosis occurred in a previously healthy child with H3N2-influenza, which further suggests a potential

association between cryptococcosis and influenza viral infection. In this case, a 5-year-old girl presented with fever and cough

was admitted to our hospital with positive test for H3N2 influenza and pulmonary infiltration by chest CT scan. After antibiotic

regimens, the clinical symptoms were not improved at all. Her bone marrow culture proved Cryptococcus infection. Following

treatments with amphotericin B liposome and flucytosine, her body temperature returned to normal. Pulmonary infection was

completely absorbed following oral fluconazole treatment for 6 mon.

INTRODUCTION

Influenza results substantial mortality globally, one reason for which is co-infection. Influenza-associated
pulmonary aspergillosis has been recognized gradually. However, other fungal infection secondary to influenza
have been rarely reported. Here, we report cryptococcosis occurred in a child with H3N2-influenza, which
may suggest a potential association between cryptococcosis and influenza.CASE REPORT

A previously healthy 5-year-old girl who was born and lived in Central China presented with fever for 20 days
and cough for 18 days. Before referral to our hospital, chest CT scan showed bilateral pulmonary infiltrates;
and throat swab test followed by RNA Detection PCR Assay showed positive for influenza viral infection at
another hospital. The patient was treated with Oseltamivir at 45mg twice daily for 5 days. However, her
fever and cough were not relieved at all.

After the patient was referred to our hospital, laboratory test results were as follows: H3N2 influenza viral
infection by Rapid Multiplex PCR Method was positive; White blood cell count was 18.06 K/ml with 72.4
% neutrophils, 20.3 % lymphocytes, 4.3 % eosinophils, 2.8 % monocytes, and 0.2 % basophils; C-reactive
protein (CRP) was 120.94 mg/L and Procalcitonin (PCT) 0.456 ng/ml, and erythrocyte sedimentation rate
(ESR) 120 mm/h; Tuberculin skin test and HIV test were negative.

Chest CT scan revealed progression of bilateral pulmonary infiltrates compared to the scan image taken 6
days ago (FIGURE 1). Additionally, CT scan showed new mediastinal lymphadenopathy. Head CT scan
showed no significant abnormalities.

After treatments with Meropenem combined with Azithromycin and successive cefoperazone sulbactam com-
bined with vancomycin,the patient’s fever and cough were not relieved. Fiberoptic bronchoscopy revealed
no special signs. Culture of bronchoalveolar lavage fluids was negative. Then marrow puncture and lumbar
puncture were performed. Pressure of cerebrospinal fluids (CSF) was normal. Cerebrospinal fluid cytology,
Chloride content, protein content, and the glucose level were all normal. Both acid-fast stain and ink stain of
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CSF were negative. And Cryptococcal antigen test was negative. Bone marrow culture revealed Cryptococ-
cus neoformans. Assays of Cryptococcal antigen of bone marrow and blood performed were positive. Based
on these results, pulmonary Cryptococcus and disseminated cryptococcosis were diagnosed. To evaluate cell
immunity, lymphocytes and their subclasses were quantified. Results showed no significant decrease. After
diagnosis, intravenous Amphotericin B liposome (AmBd) combined with intravenous flucytosine were given
to the patient. The patient’s body temperature gradually dropped to normal and cough was relieved after
one week of anti- Cryptococcus regimen. The intravenous regimen was continued for a total of 3 weeks
followed by a secondary oral fluconazole treatment for half a year. During this period of time, blood white
cells, eosinophils, CRP, ESR of the patient gradually returned to normal (FIGURE 2). CT scans showed
that the patchy shadow in the lung was fully absorbed.

DISCUSSION

Although histopathological examination was not performed, the diagnosis of pulmonary cryptococcosis and
disseminated cryptococcosis made upon the symptoms of cough and fever, positive test for Cryptococcus cap-
sular antigen, the results of bone marrow culture and chest CT scans, and the efficacy of anti-cryptococcosis
treatment appears to be appropriate. Others have reported similar cases characterized by elevated blood
white cells, C-response protein, erythrocyte sedimentation rate, eosinophils, and immunoglobin E which all
gradually returned to normal after effective treatments[1].

In our case, bone marrow culture provided key evidence when pathogens from other biospecimens were not
found. Induction therapy composed of AmBd plus flucytosine was recommended to continue for at least 4
weeks in previous healthy individuals with disseminated cryptococcosis according to the guideline in 2010[2].
In our case, induction therapy was shortened to 3 weeks because of fast alleviation of symptoms, remarkable
absorption of chest CT, and concern of potential adverse effects of the medications. Oral fluconazole(6-
8mg/kg)after the induction therapy was given for 6 months. The child was followed up for half a year after
discontinuing medication, and she was normal.

Cryptococcosis is more common in immunocompromised individuals, such as AIDs and organ transplantation
recipients, than immunocompetent individuals[3]. Sites of infection include central nervous system, lung,
and other organs. Disseminated cryptococcosis is rare in previous healthy children. The child in this case
had no other known medical conditions, with negative HIV test and normal immunoglobin quantification
and lymphocytes counts. However, the cryptococcosis in this case was combined with infection of H3N2
Influenza A. It is currently not clear whether a causal relation exists between two events.

Fungal infection concomitant or secondary to severe influenza have been reported in recent years, of which
influence-associated pulmonary aspergillosis has been recognized gradually and valued clinically[4]. It may
be related to the use of glucocorticoid, tracheal cannula, a long-term use of broad-spectrum antibiotics among
others[4]. Influenza infection is an independent risk factor of aspergillosis[5]. In addition to aspergillus, other
fungal infection secondary to severe influenza have been rarely reported[6]. Alireza et al[7] have reported
Cryptococcal meningoencephalitis in an immunocompetent adult after H1N1 influenza infection. In our case,
we are not certain which infection, influenza or cryptococcus, came first. A previous study indicated that a
majority of healthy children were infected subclinically by Cryptococcus neoformans[8].

To this case, we speculate that the patient in the current case might be infected by cryptococcus intently
before influenza. Cryptococcal infection compromised the immunity of the host, resulting in a transition from
intent infection to dominant infection of cryptococcus. Alternatively, a prior influenza viral infection might
predispose cryptococcosis. A previous study supports the latter hypothesis[9]. In the experiment, mice with
influenza infection showed infiltration of neutrophils and macrophages, increased secretion of interferon-α4/β,
and decreased interferon-γ in the lung. These changes predisposed mice to cryptococcosis by impairing host
immune response to subsequent cryptococcal infection.

Influenza is epidemic globally and result in substantial mortality. This case may suggest a potential associa-
tion between cryptococcosis and influenza viral infection, and further studies are required to determine the
relationship.
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FIGURE 1, Computer tomography image of the case on the 21th day, 28th day of the course and after
anti-Cryptococcus treatment. A, Amphotericin B liposome; F flucytosine; Flu, fluconazole;

FIGURE 2, Change of blood cells count and PCT, CRP. Meropenem and Azithromycin; C+V, cefoperazone
sulbactam and vancomycin; A+F, Amphotericin B liposome and flucytosine; Flu, fluconazole;
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