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ion syndrome in a patient with chronic
Ting-ting Qu, PhD, Qing Yang, MD,

Abstract: Strongyloides stercoralis hyperinfection syndrome is a rare

but fatal disease, which occurs commonly in immunocompromised

patients. Strongyloidiasis among patients with chronic kidney disease

is rarely reported.

A 55-year-old Chinese male presented to hospital with diarrhea and

abdominal pain. He developed acute respiratory failure and progressed

to diffuse alveolar hemorrhage owing to disseminated strongyloidiasis

immediately. The bronchoalveolar lavage revealed filariform larvae of

Strongyloides stercoralis.

This patient was diagnosed with Strongyloides hyperinfection syn-

drome. Although albendazole, mechanical ventilator support, fluid

resuscitation, vasopressor support, extracorporeal membrane oxygen-

ation, hydrocortisone, and broadspectrum antimicrobials were actively

used, the patient eventually died.

Similar cases in patients with chronic kidney disease in the literature

are also reviewed. Through literature review, we recommend that

strongyloidiasis should be routinely investigated in patients with

chronic kidney disease who will undergo immunosuppressive therapy.

(Medicine 95(19):e3638)

Abbreviations: ALT = alanine aminotransferase, ANCA =

antineutrophil cytoplasmic antibody, APTT = active partial

thromboplastin time, ARDS = acute respiratory distress

syndrome, AST = aspartate aminotransferase, BAL =

bronchoalveolar lavage, BUN = blood urea nitrogen, CRP = C-

reactive protein, DAH = diffuse alveolar hemorrhage, Hb =

hemoglobin concentration, HIV = human immunodeficiency virus,

INR = international normalized ratio, MCNS = Minimal-change
i-hong Yu, MD, and Jie Wang, PhD
INTRODUCTION

S trongyloides stercoralis (S stercoralis) is a parasite that is
endemic in tropical and subtropical regions and occurs

sporadically in temperate areas.1,2 Adult worms live in the
host’s small intestine, such as humans, dogs, cats, etc. The
larvae can invade the lung, brain, liver, and kidney, as well as
other tissues or organs, causing strongyloidiasis. The clinical
presentation of strongyloidiasis varies from asymptomatic
infection and mild symptomatic abdominal disease to fatal
disseminated infection in immunosuppressed patients.3,4 Pul-
monary strongyloidiasis is one of the most important signs of
disseminated strongyloidiasis.

Corticosteroids are commonly used for chronic kidney
diseases. However, steroids also cause immunosuppression,
which could be life-threatening in patients infected with S
stercoralis seen in worldwide. We report a fatal case of S
kidney disease and review the literatures of S stercoralis
infections in patients with kidney disease.

CASE REPORT
A 55-year-old man had a 3-week history of diarrhea, 1-

week history of cough, expectoration, and shortness of breath
after activity. Two days before, he presented with abdominal
pain, nausea, and vomiting, accompanied by fever. The patient
is a farmer who was originated from a rural area in Zhejiang
Province, China. He used to work barefoot in the farm. A low-
dose of oral methylprednisolone (25 mg/day) and Triptery-
gium wilfordii (TwHF) therapy had been initiated for
chronic kidney disease (nephrotic syndrome) 2 months before
presentation.

On arrival to the emergency ICU, he was found to be
hypotensive and hypoxemic. His temperature was 38.68C,
blood pressure was 78/35 mmHg, and arterial partial pressure
of oxygen (PaO2) was 63.7 mmHg. He was given a preliminary
diagnosis of septic shock from abdominal source, and acute
respiratory failure. Mechanical ventilation, aggressive volume
resuscitation, and vasopressor support were rapidly used. Piper-
acillin/tazobactam was administered for empirical anti-infec-
tion treatment. His computed tomographic scan of the chest
revealed widespread bilateral infiltrates surrounded by ground-
glass opacification (Figure 1A). His computed tomographic
scan of the abdomen revealed peripancreatic, peritoneal effu-
sion, ascites, and the stomach diffuse edema. On admission, the
patient’s blood cultures were negative. Human immunodefi-
ciency virus (HIV) test was negative and the CD4þ count was
normal. He had an increased C-reactive protein (CRP) level of
118 (normal, <10) mg/L, a white blood cell imaging count of
)� 109 cells/L, and a neutrophil percen-
, 50%–70%). His eosinophil count was
ed tests, hemoglobin (Hb) concentration,
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his platelet count, and Hb concentration were normal. His
creatinine concentration (157 mmol/L) had been above the
‘‘normal range’’ (50–120 mmol/L) (Table 1).

On day 4 of admission, laboratory results revealed that
white blood cell count was reduced to 1.4 (normal, 4.0–
10.0)� 109 cells/L (43.8% neutrophils), Hb concentration
was 43 g/L, and the platelet count was 6 (normal, 83–
303)� 109 cells/L. CRP level increased to 229.2 (normal,
<10) mg/L. Total bilrubin increased to 104 mmol/L. The
results of blood tests were shown in Table 1. A computed
tomography scan of the chest revealed extensive bilateral

FIGURE 1. Computed tomography of the chest with contrast. (A) C
widespread bilateral infiltrates surrounded by ground-glass opacific
revealed extensive bilateral pulmonary infiltrates, which was wors
pulmonary infiltrates, which was worse than the first day
(Figure 1B). The computed tomography scan of the abdomen
revealed small bowel wall thickening and ascites. His level of

TABLE 1. Results of Blood Tests

Blood Tests Labs on 1st Admission

CRP, mg/L 118
WBC, (109 cells/L 12.4
Neutrophil percentage (%) 91.8
Eosinophil (109 cells/L) 0
Hb, g/L 134
Platelet count (109 cells/L) 154
BUN, mmol/L 20.2
Creatinine, mmol/L 157
Albumin, g/dL 25.5
ALT, U/L 43
AST, U/L 31
TB, mmol/L 11
Sodium, mmol/L 135
Potassium, mmol/L 4.04
INR 1.07
PT, s 13.5
APTT, s 24.2
Fibrinogen level, g/L 2.4
D-dimer,(mg/L 2317

ALT¼ alanine aminotransferase, APTT¼ active partial thromboplastin
CRP¼C-reactive protein, Hb¼ hemoglobin concentration, INR¼ interna
WBC¼white blood cell.

2 | www.md-journal.com
consciousness was reduced, with ecchymosis in large area of
trunk limbs.

A stool specimen revealed the presence of Strongyloides
(Figure 2A). A flexible bronchoscopy was performed on day 2
of admission. The bronchoalveolar lavage (BAL) showed
severe diffuse alveolar hemorrhage (DAH). The BAL revealed
filariform larvae of S stercoralis (Figure 2B and Figure 2C). The
remaining stains for fungi were negative. The cytology from the
BAL also did not reveal any malignant cells. The results of
blood and sputum cultures were negative. Based on these
findings, the patient was diagnosed with disseminated S ster-

puted tomography of the chest on day 1 of admission. It revealed
n. (B) Computed tomography of the chest on day 4 of admission. It
an the first day.
coralis hyperinfection syndrome resulting in severe DAH.
The patient was given albendazole (400 mg/day) on day 2

of admission because ivermectin is not available in our country

Labs on 4th Admission Labs on Last Admission

229.2 502.6
1.4 8.0

43.8 45.1
0.04 0.15
43 52
6 14

18.5 26.7
114 95
27.8 16.4
50 36
86 78
104 478
148 135
3.6 3.7

1.15 Interference by jaundice
13.3 Interference by jaundice
34.7 Interference by jaundice
2.74 1.64

12,491 27,950

time, AST¼ aspartate aminotransferase, BUN¼ blood urea nitrogen
tional normalized ratio, PT¼ prothrombin time, TB¼ total bilrubin

Copyright # 2016 Wolters Kluwer Health, Inc. All rights reserved
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The patient continued to be in severe hypoxic and respiratory
failure without improvement. Although mechanical ventilator
support, fluid resuscitation, vasopressor support, extracorporeal
membrane oxygenation, hydrocortisone, and broadspectrum
antimicrobials were also actively used, he eventually developed
cardiac arrest and expired after 1 week. The results of blood
tests on the last day admission are presented in Table 1.

FIGURE 2. Strongyloides stercoralis under the microscope. (A) Stro
larva in the bronchoalveolar lavage. (C) Strongyloides stercoralis
We obtained an exempt status from the Institutional

Review Board of the First Affiliated Hospital, College of
Medicine, Zhejiang University to use these data.

DISCUSSION
Infection with S stercoralis is a significant global public

health problem. Worldwide, S stercoralis infects 30 to 100
million people in 70 countries.5–7 In China, Zhejiang Province
belongs to a subtropical monsoon zone. However, strongyloi-
diasis has rarely been reported in Zhejiang Province. Infection
usually results in asymptomatic chronic disease of the gut,
which can remain undetected for decades. This can also lead
to polymicrobial bacteremia, gram-negative bacillary meningi-
tis, pneumonitis, and alveolar hemorrhage. However, hyperin-
fection syndrome and disseminated disease usually develop as a
result of immune suppression caused by HIV infection, in
addition to immunocompromised states like administration of
corticosteroids, tumor necrosis factor-aantagonists, or trans-
plantation.4 When immunosupression develops, autoinfection
accelerates and hyperinfection occurs. Major complaints were
fever, abdominal pain, diarrhea, abdominal distension, weight
loss, vomiting, cough, anemia, hemoptysis. It is associated with

significant morbidity and mortality. The mortality rate for
disseminated strongyloidiasis is as high as 77% among com-
promised hosts.1,8 In patients receiving long-term corticosteroid

Copyright # 2016 Wolters Kluwer Health, Inc. All rights reserved.
therapy, hyperinfection can occur, resulting in high mortality
rates (up to 87%).9 Our patient had oral administration of
corticosteroids because of chronic kidney disease for 2 months.
Early detection of strongyloidiasis in such individuals is extre-
mely important, as hyperinfection is potentially fatal.

Strongyloidiasis among patients with chronic kidney disease
is rarely reported. We performed a literature search using the
terms ‘‘Strongyloides stercoralis AND kidney disease,’’ ‘‘Stron-
gyloides stercoralis AND renal disease,’’ ‘‘Strongyloides ster-
coralis ND nephropathy,’’ ‘‘Strongyloides stercoralis AND
nephrotic syndrome,’’ and ‘‘Strongyloides stercoralis AND renal
failure’’ on PubMed. Articles in English were included. Trans-
plant or HIV patients were excluded. In some articles dealing with
strongyloidiasis cases with kidney involvement, acute nephritis
was the presentation of strongyloidiasis and this renal injury
might be brought on by severe infection of S stercoralis. These
articles were also excluded. Only reports on strongyloidiasis in
patients with kidney disease including the main clinical and
biological data and the survival status were taken into account.
In total, 7 studies (8 cases) met the inclusion criteria describing S
stercoralis infection in patients with kidney disease
(Table 2).5,6,10–14 All of the 8 patients have oral corticosteroids
to treat kidney disease before S stercoralis infection. The use of
corticosteroids is the important risk factor of strongyloidiasis.
Among these 8 cases in the medical literature, 7 cases were of
hyperinfection, of which 4 cases have reported fatal outcomes
because of strongyloidiasis (Table 2). In most cases, in the
literature, primary complaints were occasionally evaluated as
different diagnosis than strongyloidiasis; but, after that duodenal
biopsy, BAL, stool and sputum samples showed the parasite.

loides stercoralis larva in stool sample. (B) Strongyloides stercoralis
a Gram stain.
Especially in Morimoto et al and Larn et al’s reports, the patients
were made the definite diagnosis after death. In our case, the
patient has been on low-dose steroid therapy and finally died of

www.md-journal.com | 3
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ić
et

al
1
3

3
5

/F
B

o
sn

ia
an

d
H

er
ze

g
o

v
in

a
L

u
p

u
s

g
lo

m
er

u
lo

n
ep

h
ri

ti
s

O
ra

l
co

rt
ic

o
st

er
o

id
D

ia
rr

h
ea

,
ab

d
o

m
in

al
p

ai
n

,
an

o
re

x
ia

A
b

se
n

ce
S

to
o

l,
sp

u
tu

m
,

u
ri

n
e

T
h

ia
b

en
d

az
o

le
D

ie
d

P
o

tt
er

et
al

5
1

8
/F

N
o

rt
h

er
n

A
u

st
ra

li
a

L
u

p
u

s
g

lo
m

er
u

lo
n

ep
h

ri
ti

s
O

ra
l

co
rt

ic
o

st
er

o
id

,
cy

cl
o

p
h

o
sp

h
am

id
e

D
ia

rr
h

ea
,

ab
d

o
m

in
al

p
ai

n
,

an
o

re
x

ia
,

D
A

H

A
b

se
n

ce
S

to
o

l,
en

d
o

tr
ac

h
ea

l
as

p
ir

at
e

Iv
er

m
ec

ti
n

,
al

b
en

d
az

o
le

S
u

rv
iv

ed

M
o

ri
m

o
to

et
al

1
4

6
0

/F
Ja

p
an

M
C

N
S

O
ra

l
co

rt
ic

o
st

er
o

id
P

u
rp

u
ra

,
il

eu
s,

A
R

D
S

,
D

A
H

A
b

se
n

ce
au

to
p

sy
n

o
D

ie
d

H
ar

p
er

et
al

1
1

3
2

/M
M

ex
ic

o
N

S
O

ra
l

co
rt

ic
o

st
er

o
id

P
u

rp
u

ra
,

ab
d

o
m

in
al

p
ai

n
,

h
em

o
p

ty
si

s
A

b
se

n
ce

S
p

u
tu

m
,

st
o

o
l

Iv
er

m
ec

ti
n

,
al

b
en

d
az

o
le

S
u

rv
iv

ed

M
iy

az
ak

i
et

al
1
2

6
9

/M
Ja

p
an

M
C

N
S

O
ra

l
co

rt
ic

o
st

er
o

id
D

ia
rr

h
ea

,
v

o
m

it
in

g
,

p
n

eu
m

o
n

ia
,

m
en

in
g

it
is

P
re

se
n

ce
S

p
u

tu
m

,
g

as
tr

ic
ju

ic
e,

st
o

o
l,

u
ri

n
e

Iv
er

m
ec

ti
n

D
ie

d

L
am

et
al

1
0

5
5

/M
H

o
n

g
K

o
n

g
M

C
N

S
O

ra
l

co
rt

ic
o

st
er

o
id

In
te

st
in

al
il

eu
s,

fe
v

er
,

ep
ig

as
tr

ic
p

ai
n

,
v

o
m

it
in

g

N
o

t
p

ro
v

id
ed

D
u

o
d

en
al

b
io

p
sy

,
st

o
o

l,
sp

u
tu

m

T
h

ia
b

en
d

az
o

le
S

u
rv

iv
ed

L
am

et
al

1
0

6
0

/F
H

o
n

g
K

o
n

g
M

em
b

ra
n

o
u

s
g

lo
m

er
u

lo
n

ep
h

ri
ti

s
O

ra
l

co
rt

ic
o

st
er

o
id

,
cy

cl
o

p
h

o
sp

h
am

id
e

F
ev

er
,

co
u

g
h

,
sh

o
ck

N
o

t
p

ro
v

id
ed

B
A

L
N

o
D

ie
d

A
N

C
A
¼

an
ti

n
eu

tr
o
p
h
il

cy
to

p
la

sm
ic

an
ti

b
o
dy

,A
R

D
S
¼

ac
ut

e
re

sp
ir

at
o

ry
d

is
tr

es
s

sy
n

dr
o

m
e,

B
A

L
¼

b
ro

n
ch

o
al

ve
o

la
r

la
v

ag
e,

D
A

H
¼

d
if

fu
se

al
v

eo
la

r
h

em
o

rr
h

ag
e,

M
C

N
S
¼

M
in

im
al

-c
h

an
g

e
n

ep
h

ro
ti

c
sy

n
dr

o
m

e,
N

S
¼

n
ep

h
ri

ti
c

sy
n

d
ro

m
e.

� S
tr

o
n

g
yl

o
id

ia
si

s
w

as
el

im
in

at
ed

,
b

u
t

th
e

p
at

ie
n

t
d

ie
d

a
m

o
n

th
af

te
r

tr
an

sp
la

n
ta

ti
o

n
as

a
re

su
lt

o
f

lo
ss

o
f

g
ra

ft
fu

n
ct

io
n.

Qu et al Medicine � Volume 95, Number 19, May 2016

4 | www.md-journal.com Copyright # 2016 Wolters Kluwer Health, Inc. All rights reserved.



the S stercoralis hyperinfection syndrome complicated by DAH.
To avoid fatal outcomes because of strongyloidiasis, routine
investigation and early treatment of strongyloidiasis in patients
with chronic kidney disease who will undergo immunosuppres-
sive therapy is necessary.

The diagnosis of hyperinfection and disseminated disease
is usually established by examining stool as well as other
normally sterile sites for filariform or rhabditiform larvae.15,16

Because the parasite load is low and the larval output is
irregular, strongyloidiasis is difficult to diagnose. Up to 70%
of cases were failed to be diagnosed according to a single stool
examination by use of conventional techniques.9,17 However,
immunodiagnostic assays always show extensive cross-reactiv-
ity with other parasites such as hookworms, filariae, and
schistosomes. For early detection of S stercoralis infection,
further research is necessary.

The larvae of S stercoralis that were found in the patient’s
BALF and feces provide diagnostic proof of disseminated
strongyloidiasis; however, the decreased eosinophil count
remained elusive because most parasitic diseases are accom-
panied by an increased number of eosinophils. Boulware et al
reported that about 84% of strongyloidiasis cases have an
eosinophil percentage of>5%.1,18 The other patients, especially
immunocompromised patients with disseminated strongyloidia-
sis who have a secondary response to S stercoralis, may have a
normal or reduced eosinophil count, as this case did. Eosino-
phils and neutrophils contribute to larval killing during the
primary immune response, and neutrophils are effector cells in
the secondary response to S stercoralis.19,20 Thus, we also
highlight that a normal or reduced eosinophil count does not
exclude a parasitic infection.

We considered there were 2 main reasons of the treatment
failure in this case. First, delay in diagnosis reduces the therapy
efficacy and leads to treatment failure. Second, in hyperinfection
cases, ileus and small-bowel obstruction may prevent enteral
absorption of anthelminthics. Ivermectin and albendazole are the
first-line treatments only for uncomplicated infection.21 The
optimal therapeutic approach remains uncertain in hyperinfection
cases. The mortality rate of hyperinfection is likely to be around
100% without effective treatment.22 The published experience of
parenteral ivermectin use was limited.22 More data are needed to
guide dosing schedules and monitoring for toxicity.

CONCLUSIONS
Owing to increased risk of developing disseminated disease

or hyperinfection syndrome, early detection and treatment of
strongyloidiasis are extremely important. A high level of clinical
suspicion is required to make the diagnosis of strongyloidiasis in
at-risk patients presenting with diarrhea, acute or subacute cough,
wheezing, or alveolar hemorrhage. Strongyloidiasis should be
routinely investigated in patients with chronic kidney disease who
will undergo immunosuppressive therapy.
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