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Abstract

In this study, we report three cases of sporadic Creutzfeldt–Jakob disease in China, two con-

firmed cases and one probable case. The aim of this study was to enrich the data regarding clinical

and epidemiological features of this disease and to provide reference for the diagnosis, control,

and prevention of sporadic Creutzfeldt–Jakob disease.

Keywords

Sporadic Creutzfeldt–Jakob disease, surveillance, epidemiological features, case report, diagno-

sis, prevention

Date received: 2 November 2018; accepted: 17 June 2019

1Xixiang Preventive Health Care Center of Baoan District,

Shenzhen, Guangdong Province, People’s Republic

of China
2Office of Infectious Disease Control, Changsha Center

for Disease Control and Prevention, Changsha, Hunan,

People’s Republic of China
3Division of Public Health, School of Medicine, University

of Utah, 201 Presidents Circle, Salt Lake City, UT, USA
4State Key Laboratory of Molecular Vaccinology and

Molecular Diagnostics, School of Public Health, Xiamen

University, Xiamen, Fujian Province, People’s Republic

of China

5Department of Nephrology, the Second Affiliated

Hospital of Xiamen Medical College, Xiamen,

Fujian, China
6Shenzhen Center for Disease Control and Prevention,

Shenzhen, Guangdong Province, People’s Republic

of China

*These authors contributed equally to this work.

Corresponding author:

Tianmu Chen, State Key Laboratory of Molecular

Vaccinology and Molecular Diagnostics, School of Public

Health, Xiamen University, 4221-117 South Xiang’an

Road, Xiang’an District, Xiamen, Fujian Province, People’s

Republic of China.

Email: 13698665@qq.com

Journal of International Medical Research

2019, Vol. 47(8) 3972–3977

! The Author(s) 2019

Article reuse guidelines:

sagepub.com/journals-permissions

DOI: 10.1177/0300060519862067

journals.sagepub.com/home/imr

Creative Commons Non Commercial CC BY-NC: This article is distributed under the terms of the Creative

Commons Attribution-NonCommercial 4.0 License (http://www.creativecommons.org/licenses/by-nc/4.0/) which

permits non-commercial use, reproduction and distribution of the work without further permission provided the original work is

attributed as specified on the SAGE and Open Access pages (https://us.sagepub.com/en-us/nam/open-access-at-sage).

https://orcid.org/0000-0003-0710-5086
mailto:13698665@qq.com
http://uk.sagepub.com/en-gb/journals-permissions
http://dx.doi.org/10.1177/0300060519862067
journals.sagepub.com/home/imr


Introduction

Creutzfeldt–Jakob disease (CJD) was iden-

tified in the 1920s by two German neuro-

scientists,1 and since then, four types have

been described: sporadic (sCJD), familial or

genetic (gCJD), iatrogenic or accidental,

and variant. According to open data pub-

lished in Disease Surveillance in China,2–12

there were 1464 cases of CJD and 1302

cases of sCJD reported from 2006 to 2017

in China. In addition, the reported inci-

dence of both diseases has increased each

year (Figure 1). However, among the 1302

sCJD cases, only four cases have been

confirmed. In this study, we report three

cases of sCJD, two confirmed cases and

one probable case. The aim of this study

was to enrich the data regarding the clinical

and epidemiological features of this disease

and to provide a reference for the diagnosis,

control, and prevention of sCJD.

Case A

On 28 January 2018, a 61-year-old man

began to experience symptoms of dizziness

(Table 1). His symptoms subsequently

increased and he developed stumbling

and decreased cognitive function.

Table 1. Basic information and epidemiological characteristics of three cases of sporadic Creutzfeldt–
Jakob disease.

Case A Case B Case C

Sex Male Female Female

Age (years) 61 51 61

Occupation Retiree Farmer Farmer

Onset date 28 January 2018 31 March 2018 July 2017

Date sample collected 11 April 2018 3 May 2018 21 March 2018

Date confirmed 8 May 2018 16 May 2018 27 June 2018

History of contacting a source of infection No No No

Symptoms at onset Dizziness Dizziness Memory loss

Number of hospitals visited 2 1 1

Protein 14-3-3 in CSF Positive Positive Positive

PrPSc protein in living brain tissue Positive NA Positive

Classification of case Confirmed Clinically diagnosed Confirmed

NA, not available; CSF, cerebrospinal fluid.

Figure 1. Reported cases of Creutzfeldt–Jakob disease in China, 2006 to 2017.
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On 18 February, he visited the inpatient
department of a local hospital (Hospital
A) in Xiangtan City, Hunan Province,
China. The results of magnetic resonance
imaging (MRI), diffusion-weighted MRI
(DWI), and magnetic resonance angiogra-
phy (MRA) showed the following.
Abnormal signal range in the left temporal
and occipital cortex and subcortical layer,
such that cerebral infarction (subacute to
chronic stage) and encephalitis were consid-
ered. No abnormalities were detected on
MRA; no strengthening signal was observed
in brain tissue (intracerebral) and meninges
on brain MRI. Using intracranial computed
tomography angiography, a few calcifica-
tions were detected in the left carotid
siphon. There were no positive results in
routine laboratory testing, biochemical test-
ing, complete viral testing, histologic stain-
ing, or testing for the presence of
immunoglobulin G (IgG), IgA, and IgM in
cerebrospinal fluid (CSF). The diagnosis of
cerebral infarction was considered in
Hospital A, according to the patient’s symp-
toms and the results of laboratory tests. He
received medical treatment to improve neu-
rologic function, memory, and circulation
as well as platelet aggregation inhibitors,
lipid regulators, and plaque stabilizers. The
patients’ symptoms of dizziness resolved but
his symptoms of stumbling and decreased
cognitive function persisted.

On 20 March, the patient suddenly felt
increased dizziness and his cognitive abili-
ties and memory declined rapidly. He could
remember his name but he could not recall
his home address or age and did not recog-
nize his family members. He could not walk
by himself and had a low voice and hypo-
logia. He had occasional myoclonic spasm,
which lasted 1 or 2 s, with no visual rota-
tion, headache, or vomiting. He was sent to
the department of cerebrovascular disease
in a hospital (Hospital B) in Changsha
City, Hunan Province. The patient had a
normal body temperature, respiration rate,

and pulse, but high blood pressure was
detected. Results of physical examination
showed the following. Normal physical
growth; active position; chronic disease
aspect; normal skin and mucosa; no rash
or lymph gland swelling; normal head
appearance with no wound; and normal
appearance of the eyes, ears, nose, neck,
chest, abdomen, spine, arms and legs, anal
orifice, and penis. The patient appeared
clinically sane, emotionormal, and disori-
ented; he had no delusions but had experi-
enced several visual hallucinations. The
patient demonstrated a lack of insight and
a substantial reduction in calculative ability
and both short- and long-term memory as
well as poor understanding. He exhibited
no signs of meningeal irritation; decreased
response to pain and touch over most of the
body surface; no or decreased deep reflexes,
and no pathological reflexes. Results were
negative or normal for routine blood, urine,
and stool tests; stool occult blood; liver and
renal function; myocardial enzyme levels;
blood lipids; coagulation function; routine
CSF tests including Gram staining and test-
ing for the presence of antibody in the CSF;
JC virus nucleic acid test; and neuronal
antigen spectrum antibody IgG. The
patient tested positive for Epstein–Barr
virus and cytomegalovirus DNA.
Biochemical detection of CSF showed
increased glucose and lactic dehydrogenase
and decreased ceruloplasmin.

On 24 March, the patient underwent
MRI, which showed increased T2 signal
intensity within the bilateral caudate nucle-
us and increased signal intensity in FLAIR
sequences, especially on the right side. The
remaining brain tissue showed no abnormal
signal or enhanced range; the boundary of
gray matter was clear; normal size and form
were observed in the sulci, fissures, cisterns,
and ventricles. There was no shift of midline
structures, and no abnormal signal range
was observed on DWI. Susceptibility
weighted imaging showed no low signal
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range in brain tissue and no abnormalities
were detected in the vein distribution.
“Dovetail syndrome” was observed in the
bilateral substantia nigra. Increased
middle wave amplitude 5-7 c/s h and 3-4
c/s d, and scattered 7-9 c/s a were detected
in each lead on an electroencephalogram
(EEG), with symmetrical slow waves.
Scattered low wave amplitude 14-23 c/s b
was detected in each lead on the EEG.
Single triphasic sharp waves (middle wave
amplitude) were occasionally detected in
each lead. In accordance with the typical
findings in clinical features, EEG, and neu-
roimaging examinations (MRI, DWI, and
MRA), we suspected CJD.

On 28 March, according to his clinical
features and examination results, the patient
was diagnosed with suspected CJD, after
consulting with specialists in Hospital B.
The case was reported to the local Center
for Disease Control and Prevention
(CDC), and CSF specimens were collected
and sent to the China CDC on the same day.
The results of western blotting on 2 May
were positive for protein 14-3-3. On
11 April, with the consent of a family
member, living brain tissue (about 8 mm3)
was collected from the patient and a speci-
men sent to the China CDC on 25 April.
The specimen tested positive for PrPSc pro-
tein by western blotting on 8 May. The case
was confirmed as sCJD according to the
“Diagnosis for Creutzfeldt–Jakob disease
(WS/T 562-2017)”, of the National Health
Commission of the People’s Republic of
China. According to WS/T 562-2017, the
diagnostic standard of sCJD is as below.

1. History of disease and epidemiology
A. Progressive dementia symptoms.
B. Clinical course less than 2 years.
C. Routine testing excludes

other diseases.
D. No clear history of iatrogenic contact.

2. Clinical manifestations
A. Myoclonus.

B. Visual impairment or cerebellar

ataxia.
C. Dysfunction of pyramidal/extrapyra-

midal system.
D. Inactive silence.

3. Clinical examination
A. Periodic three-phase waves appear

on EEG during the course of

the disease.
B. Abnormally high signal intensity in

the putamen/caudate nucleus can be

seen on cranial MRI, or the symmet-

rical “ribbon” sign of gray matter can

be seen on DWI.
4. Laboratory testing

A. Positive for 14-3-3 protein in

the CSF.
B. Histopathological examination of the

brain shows typical/standard neuro-

pathological changes, i.e., spongi-

form degeneration.
C. Protease resistance PrPSc deposited

in brain tissue by

immunohistochemistry.
D. Protease resistance PrPSc detected by

western blotting.
5. Diagnostic classification

A. Suspicious case: history of disease

and epidemiology plus any two clini-

cal manifestations.
B. Clinically diagnosed case: on the

basis of suspected cases plus clinical

examination or result 4A.
C. Confirmed case: on the basis of sus-

pected diagnosis, together with any of

results 4B–4D.

The patient had no history of blood

transfusion, travel or work abroad, contact

with bovines, or eating imported beef or

beef products. One month before the illness

onset date, the patient had been in

Shenzhen City, Guangdong Province for a

week, but his history is unclear regarding

contact with bovines, imported beef or

beef products in that city.
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Case B

On 31 March 2018, a 51-year-old female
experienced symptoms of dizziness
(Table 1). On 28 April, she visited
Hospital B and was diagnosed with CJD.
She had no history of blood transfusion,
traveling or working abroad, contact with
bovines, or eating imported beef or beef
products. On 3 May, a CSF specimen was
collected by Hunan provincial CDC and
was sent to China CDC. On 16 May, the
result of western blot testing was positive
for protein 14-3-3. Therefore, the patient
was diagnosed with probable sCJD accord-
ing to WS/T 562-2017. The patient died on
19 May.

Case C

In July 2017, a 61-year old female experi-
enced symptoms of memory loss (Table 1).
She had no history of blood transfusion,
travel or work abroad, or contact with
bovines; however, she reported occasionally
eating beef or beef products. On 21 March
2018, she visited a hospital (Hospital C) in
Changsha City and was diagnosed with sus-
pected CJD. A sample of the patient’s living
brain tissue was collected and sent to the
China CDC. On 27 June, the results of
western blotting were positive for PrPSc

protein. The case was therefore confirmed
as sCJD according to WS/T 562-2017.

Discussion

According to data of the above cases, all
three patients had sCJD, two of them
being confirmed cases and one a probable
case. Two patients were female and one was
male, and all three patients were older than
50 years. The transmission mode, route of
infection, and pathogenesis of sCJD remain
unclear. However, self-replication of the
mutant protein (PrPSc protein in the brain
and blood) has been confirmed; this protein
is considered infectious. There is no clear

evidence to show that diet, surgery, blood
transfusion, or occupational or non-
occupational exposure to animals are risk
factors in sCJD.13 We could not rule out
the possibility of exposure to other
unknown factors that could result in trans-
mission of sCJD. To date, we have not
determined the causes and infection routes
in these three cases. A key point is enhance-
ment of nosocomial infection control
during the entire case period, including iso-
lation of the patient and disinfection.

Among the reported cases of sCJD from
2006 to 2017 in China,2–12 only 0.31%
(4/1302) were confirmed cases. However,
two confirmed sCJD cases were reported
in Hunan Province within a 2-month
period in 2018, which alerts us to sCJD
being a public health concern that requires
greater attention. A sensitive specialized
surveillance system should be developed to
detect cases of sCJD, to control and prevent
this disease in China.

According to the Diagnosis for
Creutzfeldt–Jakob disease (WS/T 562-
2017) of China, our cases could be diag-
nosed as sCJD. However, mutation of the
prion protein gene (PRNP), which is the
most frequent mutation in CJD, was not
tested in these three patients. As has been
published in Europe, more than 50% of
gCJD cases are not familial.14 Therefore,
greater genetic evidence from future
research is required to distinguish between
sCJD and gCJD.
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