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Summary

What is already known about this topic?
Neurocysticercosis is the most severe form of infection
caused by ingesting cysticerci, the larval cysts of the
pork tapeworm, Taenia solium. Approximately 50
million people worldwide have neurocysticercosis,
which is the leading cause of acquired epilepsy in many
endemic countries.

What is added by this report?

The health of neurocysticercosis patients can be
seriously impaired, including through loss of mobility,
inability to do self-care, impairment of usual activities,
pain/discomfort, anxiety/depression, and impaired
cognition. Cognitive impairment is the major
consequence of neurocysticercosis and significant
contributor to decreased health-related quality of life.
Our study made the first estimate of disability weight
from neurocysticercosis as a key parameter for disease
burden assessment in China.

What are the implications for public health
practice?

To prevent severe health outcomes from
neurocysticercosis in China, it is necessary to improve
public awareness of neurocysticercosis and relevant

health behaviors.

Cysticercosis is considered by the World Health
Organization (WHO) to be a neglected tropical
disease. It is a parasitic tissue infection caused by
cysticerci, the larval cysts of the pork tapeworm 7aenia
solium in an intermediate host. Humans are the
definitive hosts of 7. solium, which is acquired via
ingestion of cysticerci in undercooked pork. Human
cysticercosis is only acquired from ingestion of 7.
solium eggs through fecal-oral transmission: either
autoinfection or swallowing eggs from carriers. When

cysticerci encyst in the central nervous system,
neurocysticercosis (NCC) can occur (I). WHO
estimated that in 2015 there were 2.5-8.3 million
NCC cases resulting in a loss of 2.8 million disability-
adjusted life years (DALY) (7). NCC is endemic in
southeast China; Dali Prefecture in Yunnan Province is
a hot spot (2-3). However, there are few domestic
studies of NCC patients’ quality of life and burden of
disease. To fill this knowledge gap, our study assessed
health outcomes and estimated disability weight (DW)
in NCC inpatients through a hospital-based survey in
Dali that was conducted in 2017-2018. The study
showed that human health was seriously damaged in
six dimensions, among which cognitive impairment
was the most serious. We estimated DW to illustrate
the urgency of increasing public awareness of NCC
and improving relevant health behaviors.

From September 2017 to September 2018,
inpatients in the affiliated hospital of Dali Prefectural
Institute of Research and Control on Schistosomiasis,
Dali City, Yunnan Province, were enrolled into the
study if they met inclusion criteria and had no
exclusions. Confirmed NCC cases were included if
they met national cysticercosis diagnostic criteria (WS
381-2012), but patients with combined cysticercosis or
who were below 5 years of age were excluded.
Participants were categorized into two groups — a
first-visit group and a follow-up group. The first-visit
group was patients who received standard, hospital-
based anti-cysticercosis treatment for the first time.
The follow-up group was patients who received
standard in-hospital treatment for their second-or-
more time.

Health-related quality of life (HRQoL) was assessed
in face-to-face interviews. We obtained demographic,
diagnostic, and treatment data and administered the
EQ-5D+C survey. EQ-5D is a standardized measure

" EQ-5D+C is the abbreviation of European Quality of Life Scale (EQ) consisting of five dimensions (5D) with the additional dimension cognition
(+C), which are rated with three levels (3L): no health problems, moderate health problems and extreme health problems. The 5D are: mobility, self-

care, usual activities, pain/discomfort and anxiety/depression.
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of health status developed by the EuroQol Group. This
instrument provides a simple, generic measure of
health for clinical and economic appraisals and for
population surveys. It has 5 dimensions: mobility, self-
care, usual activities, pain/discomfort, and anxiety/
depression. Each dimension has 3 levels: no problems,
some problems, and extreme problems (4). EQ-5D+C
was developed from EQ-5D and is used in disease
burden research to assess cognitive impairment (5). We
included cognitive impairment assessment as the 6th
health dimension because cognitive loss is commonly
seen with NCC (6). DW was calculated with the
formula, DW=1-EQ-VAS'/100. EQ-VAS uses the
EuroQol Visual Analogue Scale and records the
respondent’s self-rated health on a vertical, visual
analogue scale where 100 is “the best imaginable health
state” and 0 is “the worst imaginable health state.” We
used EpiData (version 3.1, The EpiData Association,
Odense, Denmark) to correct logic errors. Statistical
analyses were performed with SPSS (version 19, IBM,
Armonk, NY, USA).

Our study enrolled 210 participants. The average
age was 38.9+15.5 years; 32.9% (69/210) of
participants were 30-44 years of age. Eighty-four
subjects were in the first-visit group and 126 were in
the follow-up group. The most prominent clinical
manifestations were headache (68.10%), memory
impairment (61.43%), and epilepsy (37.1%). Epilepsy
was more prominent in the first-visit group than in the
follow-up group (54.76% ws. 25.40%; ,\/2=18.52,
P<0.001). Headache was reported by 76.19% in the
first-visit group and 62.70% in the follow-up group

TABLE 1. NCC patients’ 6 health dimensions of health problems.

( x 2=8.76, P<0.05). Memory impairment was reported
by 52.38% in the first-visit group and 67.46% in the
follow-up ( x2=8.76, P<0.05) (Supplemental Table
S1, available in http://weekly.chinacdc.cn).

Table 1 shows EQ-5D+C survey results; 93.33%
patients (196/210) had at least one health problem;
83.33% (175/210) had moderate health problems; and
10.0% (21/210) had extreme health problems.
Cognitive impairment was the most frequently
reported health problem (71.9%, 151/210). Of the six
health indicator dimensions, pain/discomfort ranked
the highest (77.38%) in the first-visit group followed
by cognitive impairment (67.86%) while cognitive
impairment was highest in the follow-up group
(74.60%). No statistically significant differences were
seen between the two groups in the six health
dimensions. Logistic regression showed
statistically ~significant differences by age group.
Compared to the 5-14 year old group, the risk of
cognitive impairment was 16.33 times greater among
45-59 year old group (Supplementary Table S2,
available in http://weekly.chinacdc.cn/).

The median EQ-VAS score was 70 (interquartile
interval:  60-80; 20-96). Multiple linear
regression showed that EQ-VAS was negatively
correlated with problems with usual activities,
pain/discomfort, anxiety/depression, and cognitive
impairment. ~ Standardized regression  coefficients
showed that the greatest impact on EQ-VAS was
cognitive impairment (-0.32), followed by problems
with usual activities (-0.27), and pain/discomfort
(-0.25) (Table 2). Multi-factor analysis showed that

analysis

range:

No. having health problems

Participants with

Having health problems*

. . First-visit group Follow-up grou
Dimension None  Moderate Extreme p oo broblems (%) (NT=83) P (NT=1ng) P ¥ P
(%) (%) (%) n (%) ns (%)
Mobility" 201(95.71) 9(4.29) 0(0.00) 9(4.29) 5(5.95) 4(3.17) >0.05
Self-care” 204(97.14)  6(2.86)  0(0.00) 6(2.86) 2(2.38) 4(3.17) >0.05
Daily activities 124(59.05) 83(39.52) 3(1.43) 86(40.95) 38(45.24) 48(38.10)  1.06 >0.05
Pain/discomfort 61(29.05) 147(70.00) 2(0.95) 149(70.95) 65(77.38) 84(66.67)  2.81 >0.05
Anxiety/depression 80(38.09) 118(56.19) 12(5.71) 130(61.90) 53(63.10) 77(61.11) 0.03 >0.05
Cognitive impairment ~ 59(28.1)  144(68.57)  7(3.33) 151(71.90) 57(67.86) 94(74.60)  1.14 >0.05
Any dimension' 14(6.67) 175(83.33) 21(10.00) 196(93.33) 80(95.24) 116(92.06) >0.05

Abbreviation: NCC=neur ocysticercosis.

* health problems=having moderate and extreme health problems.
T N=No. of participants in the first-visit group and follow-up group.

§ n=No. of participants having health problems in first-visit group and follow-up group.

T Fisher exact probability test was used.

T EQ-VAS means European quality of life visual analogue scale.
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the regression model was statistically significant overall
(F=16.99, P<0.001). R? was equal to 0.46, indicating
that the included variables could account for 46% of
the total variation in EQ-VAS scores. The first-ever
assessment in China of the overall NCC DW was 0.3
(0.2-0.4), with no statistically significant differences
between gender (Z=—0.15, P>0.05) or group (Z=0.62,
P> 0.05).

DISCUSSION

NCC is the most severe form of cysticercosis and is
often characterized by headaches and epileptic seizures.
We found that the most prominent clinical
manifestations in NCC patients were headache,
impaired memory, and epilepsy. Comparison of first-
visit and follow-up groups showed that the proportion
of NCC patients with epilepsy in the follow-up group
was significantly lower than the proportion with
epilepsy in the first-visit group, suggesting that
standardized treatment was helpful to decrease this
major health outcome for NCC patients. Over 60%
(129/210) of NCC patients reported impaired
memory. Although little attention was attached to
memory impairment, it is common in cysticercosis,
and long-term memory impairment causes great
psychological pressure and seriously affects quality of
life (7~8). The average EQ-VAS was 70, which is lower
than the 80.91 score found in the National Health
Service survey (9), indicating that HRQoL is heavily
degraded in NCC patients.

Of the six dimensions of health, we found that the
top-reported problem in NCC patients was cognitive
impairment, showing that cognitive impairment is a
prominent health problem for both first-visit and
follow-up groups and implying that more attention
should be paid to cognition problems in NCC. The
risk of impaired cognitive ability increased with age.
Risk of impaired cognitive ability was 16.33 times
higher in the 45-59 age group compared to the 5-14
age group. Therefore, more attention should be paid to
cognitive impairment in this age group, considering
that cognition is a mainstay of productivity.

Disability weight is a critical parameter for
estimating disease burden. Our study estimated DW at
0.3 in NCC patients through an assessment of quality
of life, highlighting significant health loss in this
population. Impaired memory is a cause of cognitive
disorders (), and we found significantly more memory
impairment in the follow-up group than in the first-
visit group. Since memory impairment is a key
contributor to DW, this finding suggests that follow-
up treatment did not improve the overall health status
of NCC patients. Health education has been proved a
robust intervention tool leading to knowledge
improvement and improvement in community hygiene
practices (10). Our study showed a poor quality of life
in terms of six health dimensions measured in the
standard EQ-5D  assessment  tool.  Cognitive
impairment was responsible for most health loss among
NCC patients, calling for consistent health education
in this population.

The study was subject to at least two limitations.

TABLE 2. Linear regression analysis of factors influencing EQ-VAS score.

Influencing factors Partial regression coefficient SE t P Standardized coefficients

Intercept 87.44 2.94 29.72 <0.0001
Age group (years)

15-29 -1.39 347 -0.40 >0.05 -0.05

30-44 -0.33 343 -0.10 >0.05 -0.01

45-59 -0.09 3.48 -0.03 >0.05 0.00

>60 -3.20 3.90 -0.82 >0.05 -0.07
Occupation 2.62 1.56 1.68 >0.05 0.10
Mobility -0.38 343 -0.11 >0.05 -0.01
Self-care -6.19 4.16 -1.49 >0.05 -0.08
Usual activity -7.13 1.46 -4.88 <0.001 -0.27
Pain/discomfort -6.97 1.50 -4.66 <0.001 -0.25
Anxiety/depression -5.42 1.52 -3.56 <0.001 -0.20
Cognitive impairment -9.12 1.65 -5.52 <0.001 -0.32

Abbreviations: EQ-VAS=European quality of life visual analogue scale; SE=standard error.
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First, it was a retrospective study. There may have been
recall bias in this face-to-face survey. Second, EQ-VAS
records respondents’ self-assessment of health status
and may not be representative of the general
population. Participants were recruited in Dali, which
may not be representative of the entire NCC
population. A large-scale study is needed to fully assess
the NCC disease burden in China.

In conclusion, our study documented great health
losses in NCC patients, with cognitive impairment
being the most serious health outcome. Standardized
treatment was not associated with improvement in
cognitive impairment. Patients 45-59 years of age are
at the highest risk of
Strengthening health education targeted populations

cognitive impairment.

with a custom of eating raw pork may reduce the
health impact of NCC in China.
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SUPPLEMENTARY TABLE S1. Clinical manifestations in NCC patients between first-visit group and follow-up group.

Gr No. of NCC Epilepsy Headache Impaired Muscle paresthesia Eye discomfort
oup patients ) (%) memory (%)' (%)° (%)°
First-visit 84 46(54.76) 64(76.19) 44(52.38) 26(30.95) 12(14.29)
Follow-up 126 32(25.40) 79(62.70) 85(67.46) 37(29.37) 11(8.73)
Total 210 78(37.14) 143(68.10) 129(61.43) 63(30.00) 23(10.95)
Abbreviation: NCC=neurocysticercosis.
* P<0.001.
T P<0.05.
§ P>0.05.
SUPPLEMENTARY TABLE S2. Cognitive impairment in NCC patients among different age groups.
Age group (years) n No. with cognitive impairment (%) B P OR
5-14 10 2(20.00)
15-29 51 34(66.67) 2.08 <0.05 8.00
30-44 69 51(73.91) 2.43 <0.01 11.33
45-59 61 49(80.32) 2.27 <0.01 16.33
>60 19 15(78.94) 2.71 <0.01 15.00

Abbreviation: NCC=neurocysticercosis.
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