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Purpose: The number of cognitive deterioration patients has been steadily increasing as the 

population ages in China. Patients with cognitive deterioration demonstrated diverse patterns, 

often making the diagnosis difficult, especially in rapidly progressive cognitive deterioration 

(RPCD) patients. The purpose of this study was to exhibit the disease spectrum and frequency of 

noncerebrovascular RPCD in patients from a medical college hospital of southeastern China.

Materials and methods: We performed a 2-year retrospective cohort study including 

310 RPCD patients who had been admitted to the Department of Neurology, Second Affiliated 

Hospital, Zhejiang University School of Medicine, from January 1, 2015 to December 31, 2016. 

RPCD patients’ information on epidemiologic data and clinical aspects were collected. All the 

data were analyzed using SPSS.

Results: Of a total of 310 patients hospitalized for RPCD diagnosis, mean age of onset was 

55.92±18.89 years. The most common cause of RPCD was viral encephalitis, accounting for 

21.9% (68) of the cases, followed by Alzheimer’s disease and autoimmune encephalitis, account-

ing for 14.5% (45) and 9.0% (28) of the cases, respectively. Creutzfeldt–Jakob disease accounted 

for 7.1% (22) of the cases. Patients in the secondary RPCD group tended to be younger than 

those in the primary RPCD group and experienced a more rapid progression course.

Conclusion: Our study suggests that the most common causes of RPCD are secondary neuro-

logical diseases and most of them are potentially reversible under appropriate treatment of the 

underlying disease. The spectrum and frequency of RPCD in our cohort is comparable with a 

previous study performed in the European population.
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Introduction
Although no precise definition for rapidly progressive cognitive deterioration (RPCD) 

or dementia (RPD) exists, RPCD or RPD usually refers to conditions that progress 

from the onset of first symptom to cognitive deterioration or dementia in less than 

1–2 years, most occur over weeks to months.1,2 The causes of RPCD are diverse, 

spanning the spectrum of primary neurological diseases such as prion diseases, 

neurodegenerative disorders,3 autoimmune encephalopathies, and secondary neu-

rological diseases such as cerebral vascular disease, infectious encephalopathies, 

and neoplasm.4–8 As these diseases exhibit rapid progression course and some of 

them are caused by reversible or curable conditions, urgent evaluation and diagnosis 

for patients with RPCD is necessary.9

The potential causes of RPCD are diverse, often making the diagnosis difficult. 

From this perspective, data about the spectrum and relative frequency of diseases 
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demonstrating with RPCD could be informative and helpful 

for the decisions regarding the proper investigations. Studies 

focusing on the relative frequency of the underlying diseases 

in cases of RPCD or RPD are few. To our knowledge, 

currently only two studies performed in the European 

population examined the causes of RPCD,10,11 and several 

studies conducted in the United States have examined the 

causes among patients suspected for Creutzfeldt–Jakob 

disease (CJD).2,12,13 However, no evidence in this aspect 

has been reported in Chinese Han population or other Asian 

population.

Here, we performed a 2-year retrospective study to 

examine the spectrum and relative frequency of the causes of 

RPCD in patients from a medical college hospital of south-

eastern China. A total of 310 RPCD patients’ information on 

epidemiologic data and clinical aspects were collected and 

analyzed. To the best of our knowledge, this is the first study 

on the relative frequency of underlying diseases in cases of 

RPCD patients from China.

Materials and methods
Subjects
Patients included in this study were referred to the Depart-

ment of Neurology, Second Affiliated Hospital, Zhejiang 

University School of Medicine, during a 2-year period (from 

January 1, 2015 to December 21, 2016). The institutional 

review board of the Second Affiliated Hospital, Zhejiang 

University School of Medicine, approved this  study, 

and informed consent was waived because of the retrospec-

tive nature of the study. All of the patients’ data were kept 

confidential. A total of 310 patients hospitalized for RPCD 

diagnosis were included in our study according to the inclu-

sion criteria which included: 1) patients should have cogni-

tive impairment and 2) cognitive deterioration should have 

evolved within 2 years.

All patients were evaluated by neurologic examinations 

and underwent blood tests, including a complete blood count; 

hematocrit; platelets; serum electrolytes; blood sugar; acute 

C-reactive protein; liver, kidney and thyroid function tests; 

serum cholesterol and lipid levels; as well as treponemal 

serology. Magnetic resonance imaging of the brain including 

T1, T2, and fluid-attenuated inversion-recovery sequences 

were performed in all patients. Besides, most of the patients 

underwent lumbar puncture except for those who had 

contraindications, and routine cytological and biochemical 

examination of the cerebrospinal fluid was performed. For 

patients suspected for mitochondrial disease, additional lactic 

acid test was performed.

Diagnosis
In the current study, causes of acute cognitive impairment due 

to infectious, toxic, or metabolic reasons were also included. 

Dementia was diagnosed according to the Diagnostic and 

Statistical Manual of Mental Disorders-Fifth Edition.14 

Patients with dementia were classified according to the 

most consistent etiologic diagnosis. Specifically, patients 

suspected for probable Alzheimer’s disease (AD) were 

diagnosed according to National Institute on Aging and 

Alzheimer’s Association (NIA-AA) criteria as described 

previously.15 Dementia with Lewy body (DLB) and Parkin-

son disease dementia were defined according to the consen-

sus guidelines as described previously.16 Diagnosis of other 

subtypes of dementia such as frontotemporal lobar degenera-

tion (FTLD),17 progressive supranuclear palsy,18 CJD,19 and 

multiple system atrophy (MSA) were done according to the 

International Consensus Criteria.20

Statistical analysis
Statistical analysis was conducted using the SPSS 16.0 package 

(IBM Corporation, Armonk, NY, USA). One-way ANOVA 

was performed to evaluate the differences in age at onset and 

time of progression to cognitive deterioration. Categorical 

data, such as gender, were evaluated by chi-square tests.

Results
Characteristics of subjects with different 
causes of RPCD
Demographic data of the diagnostic categories by etiology 

for the 310 patients with RPCD are shown in Table 1. A total 

of 310 patients were hospitalized with RPCD diagnosis, and 

mean age of onset was 55.92±18.89 years. The most common 

cause of RPCD was viral encephalitis, accounting for 21.9% 

(68) of the cases, followed by probable AD and autoimmune 

encephalitis, accounting for 14.5% (45) and 9.0% (28) of 

the cases, respectively. CJD accounted for 7.1% (22) of the 

cases. The age of patients at presentation ranged from 13 to 

87 years, with a mean age of 56.15±18.94 years.

Frequency of primary neurological 
diseases and secondary neurological 
diseases that cause RPCD
The frequency of primary neurological diseases that cause 

RPCD is presented in Table 2. The most common primary 

neurological disease that causes RPCD was AD, accounting 

for 45.5% (45) of the cases, followed by CJD and FTLD, 

accounting for 22.2% (22) and 20.2% (20) of the cases. The 

frequency of secondary neurological diseases that cause 
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RPCD is given in Table 3. The most common secondary 

neurological disease that causes RPCD was viral encepha-

litis, accounting for 41.5% (68) of the cases, followed by 

autoimmune encephalitis, accounting for 17.2% (28) of 

the cases. The causes of RPCD in our study are shown 

in Figure 1. Patients in the secondary cognitive deteriora-

tion group tended to be younger than those in the primary 

cognitive deterioration group and experienced a more rapid 

progression course.

Discussion
Compared with the common chronic causes of cognitive 

impairment and dementia, RPCD usually has a relatively 

fast rate of progression course and some of them are caused 

by reversible conditions. For a neurologist, attention must be 

directed to identify potentially curable causes of RPCD. A sys-

temic history, clinical assessment, and investigations should 

be prioritized in an effort to identify the potentially reversible 

causes of RPCD.21 The diverse causes of RPCD were a great 

challenge for the selection of a proper investigation proto-

col. Data regarding the relative frequency of diseases pre-

senting with RPCD may be informative for the diagnosis.

In this study, we performed a 2-year retrospective cohort 

study including 310 RPCD patients to determine the spectrum 

and frequency of the causes of RPCD in the southeastern 

Chinese population. In our study, the most common cause 

of RPCD was secondary neurological disease, which was in 

line with the data reported in a previous study performed in 

the Greek cohort. Viral encephalitis was the most common 

cause among the secondary neurological diseases, accounting 

for 41.5%, followed by autoimmune encephalitis, account-

ing for 17.2% of the cases. In another cohort including 640 

cases from the University of California at San Francisco 

(UCSF), CJD was the most frequent cause of RPCD. This 

result was not surprising considering that UCSF is a major 

referral center for prion diseases. However, secondary neu-

rological disease was also the most frequent cause among the 

Table 1 Characteristics of patients with RPCD in current study

RPCD Cases, 
n (%)

Male/
Female

Mean age 
(years)

Mean age at 
onset (years)

AD 45 (14.5) 24/21 69.69±8.83 68.96±9.37
FTLD 20 (6.5) 10/10 60.95±9.15 59.75±9.68
CJD 22 (7.1) 12/10 62.82±9.53 62.68±9.68
PDD 2 (0.6) 2/0 73.00±9.90 71.50±10.61
DLB 5 (1.6) 4/1 72.60±7.30 72.00±7.42
MSA 1 (0.3) 1/0 72.00±0.00 72.00±0.00
CBD 4 (1.3) 3/1 72.00±9.97 72.00±9.97
NPH 5 (1.6) 4/1 73.75±6.85 73.50±6.557
Viral encephalitis 68 (21.9) 36/32 52.18±19.11 52.21±19.11
Bacterial encephalitis 2 (0.6) 1/1 52.00±4.95 52.00±4.95
Autoimmune 
encephalitis

28 (9.0) 19/9 40.29±21.57 40.25±21.57

Neurosyphilis 8 (2.6) 7/1 50.63±7.25 50.13±7.41
ADEM 2 (0.6) 2/0 33.00±25.46 33.00±25.46
Unknown infections 17 (5.5) 8/5 53.59±17.45 53.59±17.45
Brain tumor 5 (1.6) 4/1 62.60±13.33 62.60±13.33
Toxic 19 (6.1) 11/8 50.47±19.11 50.42±19.11
Metabolic 13 (4.2) 7/6 56.85±16.50 56.85±16.50
Mitochondrial 
encephalopathy

6 (1.9) 6/0 37.67±16.07 37.67±16.07

Psychiatric 4 (1.3) 2/2 41.25±15.78 41.25±15.78
Others 30 (9.7) 25/22 56.15±18.89 55.91±18.89

Note: Data presented as mean ± standard deviation unless stated otherwise.
Abbreviations: RPCD, rapidly progressive cognitive deterioration; AD, Alzheimer’s 
disease; PDD, Parkinson’s disease; FTLD, frontotemporal lobar degeneration; 
CJD, Creutzfeldt–Jakob disease; DLB, dementia with Lewy body; MSA, multiple 
system atrophy; CBD, cortical basal ganglia degeneration; NPH, normal pressure 
hydrocephalus; ADEM, acute disseminated encephalomyelitis.

Table 2 Spectrum and frequency of primary cognitive 
deterioration in current study

RPCD Cases, 
n (%)

Time to cognitive 
deterioration (days)

AD 45 (45.5) 369.04±213.71
CJD 22 (22.2) 86.59±117.16
FTLD 20 (20.2) 480.00±267.21
PDD 2 (2.0) 547.6±258.09
DLB 5 (5.1) 253.00±79.97
MSA 1 (1.0) 300.00±0.00
CBD 4 (4.0) 66.75±76.30
Total 99 (100) 313.53±246.64

Note: Data presented as mean ± standard deviation unless stated otherwise.
Abbreviations: RPCD, rapidly progressive cognitive deterioration; AD, Alzheimer’s 
disease; PDD, Parkinson’s disease; FTLD, frontotemporal lobar degeneration; DLB, 
dementia with Lewy body; MSA, multiple system atrophy; CBD, cortical basal ganglia 
degeneration; CJD, Creutzfeldt–Jakob disease.

Table 3 Spectrum and frequency of secondary cognitive 
deterioration in current study

RPCD Cases,  
n (%)

Time to cognitive 
deterioration (days)

Viral encephalitis 68 (41.5) 8.65±9.61
Bacterial encephalitis 2 (1.2) 3.00±1.41
Autoimmune encephalitis 28 (17.2) 29.5±48.02
Neurosyphilis 8 (4.9) 257.63±227.97
ADEM 2 (1.2) 18.50±16.26
Demyelination 4 (11.6) 71.25±72.84
Brain tumor 5 (2.4) 23.60±22.69
Toxic 19 (11.6) 30.53±66.32
Metabolic 13 (7.9) 25.38±40.48
Mitochondrial encephalopathy 6 (3.7) 10.00±10.99
Psychiatric 4 (2.4) 54.25±59.87
NPH 5 (3.0) 85.00±113.77
Total 164 (100) 33.74±81.57

Note: Data presented as mean ± standard deviation unless stated otherwise.
Abbreviations: RPCD, rapidly progressive cognitive deterioration; ADEM, acute 
disseminated encephalomyelitis; NPH, normal pressure hydrocephalus.
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remaining non-CJD cases, indicating that high proportion of 

RPCD cases were caused by secondary neurological diseases 

which could be potentially reversible under appropriate treat-

ment of the underlying disease.

In our study, the most common primary neurological 

disease that caused RPCD was AD, accounting for 45.5%, 

and it was also the second most common cause of RPCD, 

accounting for 14.5% of the cases. Neurodegenerative 

dementias such as AD, FTLD, MSA, and DLB typically show 

insidious onset with relatively slowly progressive course. A 

previous study performed in the Mayo Clinic demonstrated 

that AD, FTLD, and DLB can also cause a RPCD.22 Simi-

larly, AD was the second most common cause of RPD in a 

Greek cohort, accounting for 17.6% of the cases, suggest-

ing the frequency and spectrum of RPCD in our cohort is 

comparable with that of the European population.

There are several limitations in our study that need to be 

discussed. First, all the patients were selected from one single 

hospital, which may lead to inherent selection bias making some 

causes of RPCD to be overrepresented or underrepresented. 

Second, the diagnoses in our study lacked pathologic data for 

confirmation and most diagnoses were derived from single 

adjudicator. In addition, the sample size in the current study was 

relatively small, hence future multicenter independent studies 

with larger sample size are needed to replicate our results.

Conclusion
In conclusion, our study suggests the following: 1) the most 

common causes of RPCD are secondary neurological diseases 

and many of them are potentially reversible under appropriate 

treatment of the underlying disease and 2) the frequency and 

spectrum of RPCD in our cohort is comparable with a previ-

ous study performed in the European population.
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