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Abstract

Background: This study aimed to investigate the association between nutritional characteristics in patients with
refractory convulsive status epilepticus.

Methods: We retrospectively enrolled 73 patients with refractory convulsive status epilepticus over 18 years of age
at the West China Hospital between January 2017 and May 2019. All patients met the 2016 International League
Against Epilepsy diagnostic criteria for refractory convulsive status epilepticus. A logistic regression model was used
to evaluate the association between malnutrition and refractory convulsive status epilepticus.

Results: Of the 73 patients with refractory convulsive status epilepticus, 33 (45.21 %) suffered from malnutrition
during hospitalization, and duration of hospitalization in days (OR = 1.251; 95 % CI,–1.067–1.384; P = 0.007), nasal
feeding (OR = 22.623; 95 % CI: 1.091-286.899; P = 0.013), and malnutrition on admission (OR = 30.760; 95 % CI: 1.064–
89.797; P = 0.046) were significantly associated with malnutrition in patients with refractory convulsive status epilepticus.

Conclusions: Malnutrition is a common complication during hospitalization in patients with refractory convulsive status
epilepticus. The duration of hospitalization (days), nasal feeding, and malnutrition at admission are associated with
malnutrition in patients with refractory convulsive status epilepticus. Further longitudinal studies are needed to identify
the relationship between refractory convulsive status epilepticus and adverse outcomes.
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Background
Convulsive status epilepticus is one of the most common
critical and severe neurological disorders [1–3]. Its main
feature is continuous epileptic seizures, with high dis-
ability and death rates, while refractory convulsive status
epilepticus (RCSE) has higher complication and mortal-
ity rates [2, 4, 5]. Refractory convulsive status epilepticus,
which accounts for 23–48 % of convulsive status epilep-
ticus, refers to a state in which sufficient doses of first-
line antiepileptic drugs (such as benzodiazepines) and

subsequent intravenous antiepileptic drugs are unable to
terminate a seizure, and the electroencephalogram
(EEG) shows pathological discharge [2, 4, 5]. The fatality
rate is as high as 23–61 %, which is three times higher
than that of non-refractory convulsive status epilepticus
[2, 4–6]. Malnutrition is a common complication that
occurs during hospitalization of patients with RCSE, and
might be associated with a poor prognosis. Malnutrition
is usually defined as malnutrition caused by insufficient
intake, poor absorption, or excessive loss of nutrients,
resulting in physical and mental functional defects [7].
Many studies have shown that the nutritional status of
patients suffering from RCSE deteriorates continuously
during hospitalization. Despite receiving nutritional
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support, various nutritional parameters remain on a
downward trend, and this undernutrition could be asso-
ciated with the poor prognosis of patients [7–11].
Rybitschka et al. study reveals independent associations
between nutrition support and outcome ,and increased
calorie intake during SE is independently associated with
unfavorable outcome in adult SE patients [12]. But mal-
nutrition in patients with RCSE during hospitalization
has not yet been reported. The nutritional status of the
patients was evaluated at the time of admission, and it
may be important for the medical staff to identify the
risk of malnutrition as soon as possible. Therefore, this
study aimed to explore the association and prognosis of
nutritional characteristics in patients with RCSE during
hospitalization to develop strategies and purposeful early
interventions and to improve the prognosis of these
patients.

Methods
Study design
This was a retrospective study that included 73 RCSE
patients from the NICU, neurology, and other depart-
ments in the West China Hospital from January 2017 to
May 2019. All patients met the latest diagnostic criteria
of the International League Against Epilepsy (ILAE) [1,
13]. According to the standards of the Declaration of
Helsinki, this study strictly abided by the principles of
patient willingness and knowledge. If the patient did not
have conscious autonomy, the willingness and know-
ledge of his immediate family members were obtained.
Inclusion criteria included age ≥ 18 years; conformed

to the latest diagnostic standard of the ILAE for RCSE
[1]; treated according to the American Epilepsy Society
(AES) 2016 Status Epilepticus Guidelines [13]; and vol-
untary and informed consent.
Exclusion criteria included:primary psychosis or ser-

ious anxiety and depressive disorder; liver cirrhosis, renal
insufficiency, and other conditions that require limiting
protein intake; hospitalization for over less than 2 weeks;
and patients with no available EEG.

Research methods
Based on the inclusion and exclusion criteria, general
patient data (including demographic information,
hospitalization time, and expenses), serum albumin de-
tected within 36 h of admission and at the time of dis-
charge, height and weight, body mass index (BMI), and
clinical characteristics at admission (including altered
consciousness, dysphagia, diet reduction, stress ulcer,
and nutritional status) were collected. All RCSE patients
were treated in accordance with the American Epilepsy
Society (AES) 2016 Status Epilepticus Guidelines [14].
To evaluation dysphagia, the patient was instructed to

drink 30 ml of water in sitting position. The results were

classified as follows: Grade 1, smooth swallowing with
no choking coughs or pauses; Grade 2, swallowing twice
without choking coughs or pauses, or prolongation for
more than 5 s; Grade 3, capable of swallowing at once
but with a choking cough; Grade 4, more than two at-
tempts at swallowing but still with a choking cough; and
Grade 5, a frequent choking cough with a full swallow
being difficult [15, 16]. Dysphagia was suspected in the
presence of symptoms of dysphagia, and if the drinking
water test was ≥ grade 3 or there was a altered con-
sciousness [15] Nutritional Assessment Form was com-
pleted. The Glasgow coma score was used to evaluate
the level of consciousness.

Nutritional status assessment
Nutritional status assessments were carried out by spe-
cialized personnel 24 h after admission and discharge,
including measurements of body weight and height and
calculation of the BMI (BMI = body weight [kg] /height
[m2] ). The indexes of serum albumin, serum transferrin,
and serum prealbumin were determined. The Mini-
Nutritional Assessment Form was completed [17]. Mal-
nutrition was diagnosed if the patient met at least one of
the following four criteria: (1) BMI < 18.5 kg/m2; (2)
serum albumin concentration < 35 g/l; (3) weight loss at
discharge greater than 6 % of the weight at admission;
and (4) MNA < 17. An MNA score of 17–23.5 indicated
the risk of malnutrition [7, 8].
Nutritional support includes parenteral nutrition (PN)

and enteral nutrition (EN). PN was defined as the intra-
venous infusion of fat emulsions, amino acids, and glu-
cose, which includes a single bottle infusion of amino
acids or fat emulsions. EN included tube feeding and
oral nutritional supplementation.

Data statistics and analysis
Continuous data were presented as the mean and stand-
ard deviation, while categorical data were presented as
frequencies and percentages. Fisher’s exact test and the
chi-square test were used to compare proportions be-
tween categorical variables, while Student’s t-test was
used to compare proportions between continuous vari-
ables. Univariate analysis was performed, followed by
multivariate analysis of the variables that showed signifi-
cant associations during univariate analysis. The thresh-
old for statistical significance was set at P < 0.05. We
used SPSS version 22.0 for statistical analysis.

Results
A total of 33 out of 73 patients with RCSE were mal-
nourished. There were no significant differences between
the demographic characteristics of the 33 malnourished
patients (16 men, mean age 39 ± 21 years) and the 40 pa-
tients who were not malnourished (28 men, aged 40 ± 20
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years). Patients suffering from malnutrition had a signifi-
cantly longer duration of hospitalization, higher
hospitalization expenses, and significantly lower body
weight and serum albumin when discharged from the
hospital than patients the ones who were not malnour-
ished (Table 1).
The causes of 73 cases of RCSE included acute central

nervous system infection (30 cases), head trauma (3 cases),
brain tumor (7 cases), acute cerebrovascular disease (5
cases), ischemic anoxic encephalopathy (4 cases), other
central nervous system abnormalities (7 cases), electro-
lyte/acid-base imbalance (6 cases), and poor drug compli-
ance/withdrawal (11 cases). In 11 RSE patients with drug
compliance/withdrawal, epilepsy averaged 2–12 years.
The following drugs were administered: sodium valproate
(2 patients), oxcarbazepine (1 patient), levetiracetam (3

patients), topiramate (1 patient), lamotrigine (1 patient),
and levetiracetam and sodium valproate (3 patients). The
causes of RCSE in the 33 cases of malnutrition included
central nervous system infection (15 cases), head trauma
(1 case), brain tumor (4 cases), acute cerebrovascular dis-
ease (2 cases), ischemic anoxic encephalopathy (1 case),
other central nervous system abnormalities (2 cases), elec-
trolyte acid-base imbalance (4 cases), and poor drug com-
pliance/withdrawal (4 cases) (Table 1).
Upon admission, 7 patients (9.59 %) had malnutrition:

4 with BMI < 18.5 kg/m2 and 3 with serum albumin <
35 g/l. There were 33 malnourished patients (45.21 %) at
the time of discharge, including 15 patients with weight
loss greater than 6 % of their body weight at the time of
admission, 18 patients with BMI < 18.5 kg/m2, 19 pa-
tients with serum albumin < 35 g/l, 33 patients with
MNA < 17 points, and 11 patients with MNA < 17–23.5
points. The incidence of malnutrition at discharge was
significantly higher than that at admission (p < 0.05).
The ratio of serum albumin < 35 g/l at discharge was sig-
nificantly higher than that at admission (p < 0.01)
(Table 2).
Multivariate logistic regression analysis was conducted

on the collected data to obtain values for the duration of
hospitalization in days (OR = 1.251; 95 % CI: 1.067–
1.384; P = 0.007), nasal feeding (OR = 22.623; 95 % CI:
1.091–286.899; P = 0.013), and malnutrition on admis-
sion (OR = 30.760; 95 % CI: 1.064–89.797; P = 0.046),
which were significantly associated with malnutrition in
RCSE. However, sex, age, mechanical ventilation, tumor,
decreased consciousness level during hospitalization,
tumor, pneumonia, dementia, ketogenic diet, gastro-
intestinal hemorrhage, diabetes, depression, and dyspha-
gia all had P-values > 0.05 (Table 3).
Ten patients died upon discharge from the hospital,

and 17 patients had MRS scores > 2. Multivariate logistic
regression analysis showed that patients with malnutri-
tion or risk of malnutrition had a worse prognosis than
those with good nutritional states (p < 0.05).

Discussion
During hospitalization, although RCSE patients received
nutritional support, various nutritional parameters
showed a downward trend. Malnutrition rates were
9.59 % at the time of admission and 45.21 % at the time
of discharge. Currently, there is no universally accepted
definition of malnutrition, and there is no gold standard
for nutritional assessment. Previous studies identified
serum albumin as the most significant indicator of a per-
son’s nutritional status, and this parameter is often used;
however, its half-life is relatively long, approximately
14–20 days [18, 19]. In addition, the use of a variety of
nutritional assessment tools, such as the MNA, could
help to make a broad estimate of malnutrition [17].

Table 1 Demographic and clinical data of patients included.
(CNS: Central nervous system)

Total (73) Malnutrition
(33/45.2%)

Sex(male,%) 44(60.3 %) 16(21.9 %)

Age(years,range) 40 ± 20 39 ± 21

Hospital stays(day) 44 ± 23 82 ± 49

Cost(thousand dollar) 149,611 ± 314,605 303,997 ± 420,872

BMI (kg /m2) 55 ± 30 50 ± 25

Albumin(g / L) 41 ± 10 30 ± 7

Pathogen

CNS-infection acute 30 15

Head trauma 3 1

Brain tumor 7 4

CNS-anomalies 7 2

cerebrovascular disease 5 2

Anoxia 4 1

Metabolic sodium balance and
metabolic disorder

6 4

Drug reduction/withdrawal,poor
compliance

11 4

Malnutrition on admission 7 5

Diabetes mellitus 11 5

Tube feeding 31 28

Reduced level of consciousness 25 23

Depressed mood 8 4

Pneumonia and infection 48 30

Tumor 6 3

Gastrointestinal bleeding 15 11

Dementia 3 1

Ketone diet 1 1

Dysphagia 4 4

Need for tracheal intubation 27 26
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There are many reasons for malnutrition during
hospitalization, which are related to insufficient intake,
gastrointestinal tract malabsorption, and increased en-
ergy consumption.
In RCSE patients who fast due to a altered conscious-

ness, gastrointestinal hemodynamics are affected due to
inadequate food stimulation, and gastrointestinal diges-
tion and absorption functions weaken, or even reduce to
zero, which culminates in malnutrition [7, 20]. When
gastrointestinal dynamics are weakened, an increase in
gastrointestinal pressure could occur, coupled with dam-
age to the gastrointestinal mucosal structure caused by
ischemia. A large amount of bacteria and toxins in the
gastrointestinal tract can enter the blood, causing sys-
temic infection and poisoning symptoms, aggravating
the body’s energy consumption, eventually leading to
malnutrition [20]. In this study, the level of conscious-
ness of patients in the malnutrition group decreased
more significantly after admission; the functional status
of daily activities was lower, and there were more gastro-
intestinal complications, such as pulmonary infection,
heart failure, electrolyte disturbance, and poor gastro-
intestinal function.
This study shows that malnutrition on admission,

nasal feeding, and lengthy hospitalization are associated
with malnutrition during hospitalization in patients with
RCSE. Malnutrition on admission is the basis of

malnutrition, which indicates that pneumonia, other infec-
tions, gastrointestinal hemorrhage, and other related condi-
tions are more likely to occur during hospitalization,
leading to decreased food consumption in patients, which
results in malnutrition. The longer the hospital stay, the
more likely patients are to have nosocomial infections and
complications (such as bedsores and gastrointestinal
hemorrhage), and the nutritional intake of patients during
hospitalization is worse than that at admission. The diet ac-
cepted by nasal-feeding patients is mainly a liquid diet, such
as protein powder and rice flour, which is associated with a
high risk of diarrhea.
Previous studies have shown that dysphagia is associ-

ated with malnutrition after stroke, which is inconsistent
with the conclusions of this study [15, 16, 21–24]. The
reason for this difference may be that only 5 patients
with RCSE caused by cerebral infarction were included
in this study, and the study sample was small. More pa-
tients with cerebral infarction could be included in a
follow-up study, and the sample size could be expanded
and analyzed separately. Decreased consciousness levels
in patients during hospitalization could also be associ-
ated with malnutrition in patients with refractory epi-
lepsy. When a patient’s consciousness level decreases,
nutritional intake might decrease, and decreased intes-
tinal peristalsis during long-term bed rest may lead to
poor absorption. However, the results of this study did

Table 2 Nutritional Status of Stroke Patients at Different Time Points of Admission

Admission 7 day 14 day Discharge

Weight loss is greater than 6 % of the body weight at admission 0 2 10 15

BMI < 18.5 kg /m2 4 8 14 18

Albumin < 35 g / L 3 9 13 19

MNA < 17 2 9 18 33

Table 3 Risk factors for malnutrition in patients with refractory status epilepticus

Total(73) P-value OR 95 %CI

Male 44(60.3 %) 0.529 0.189 0.002–17.306

Age 40 ± 20 0.356 1.058 0.938–1.098

Hospital stays(day) 44 ± 23 0.007 1.251 1.067–1.384

Malnutrition on admission 7 0.042 30.760 1.064–89.797

Diabetes mellitus 11 0.734 2.314 0.018-234.998

Tube feeding 31 0.013 22.623 1.091-286.899

Reduced level of consciousness 25 0.137 0.048 0.001–2.645

Depressed mood 8 0.695 0.504 0.017–15.394

Pneumonia and infection 48 0.629 3.180 0.111–7.218

Tumor 6 0.664 0.472 0.015–14.865

Gastrointestinal bleeding 15 0.750 2.334 0.013-433.271

Dysphagia 4 0.079 29.133 0.680-456.372

Need for tracheal intubation 27 0.320 22.336 0.025-197.623
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not enable us to arrive at this conclusion, which may be
because the included patients were seriously ill, and
most of them had decreased levels of consciousness.
In addition to malnutrition, nasal feeding, and the dur-

ation of hospitalization shown in this study, there may be
other related factors. These factors include (1) concomi-
tant consumptive diseases; (2) some patients with intract-
able convulsive epilepsy continued to use a ketogenic diet,
mainly a high-fat diet lacking protein involvement; (3) se-
vere complications, such as upper gastrointestinal
hemorrhage, respiratory and urinary tract infection, mul-
tiple organ failure, bedsores, and dementia, increase the
body’s energy consumption; and (4) depression and other
mental disorders can lower patients’ self-confidence,
resulting in anorexia, non-cooperation with treatment,
and other manifestations, which predisposes them to mal-
nutrition. There are also (5) iatrogenic factors–some doc-
tors pay one-sided attention to the role of clinical drug
therapy, ignoring nutritional support.
This study shows that the prognosis of malnourished

patients is usually poor; these patients may be more
prone to nosocomial infections, gastrointestinal dysfunc-
tion, and other complications that may have occurred
accidentally due to the small sample size or due to the
limitations of our evaluation tools.
This study has some limitations. First, the data we ana-

lyzed and reported were obtained from the West China
Hospital. Although they may reflect an association between
malnutrition and RCSE in patients in western China to
some extent, their generalizability is poor because it was a
single-center study. At present, there is no universally ac-
cepted definition of malnutrition and no gold standard for
nutritional assessment. Thus, the research results have cer-
tain limitations. In subsequent research, the sample size will
be further expanded, and etiology-based subgroup analysis
will be conducted. We also regret that we did not measure
micronutrients, which means we do not know if there were
micronutrient deficiencies. Only patients over 18 years of
age were included in this study; these patients may have
some differences from those in other age groups had they
been included in this study.

Conclusions
The Prevalencerisk of malnutrition during hospitalization
in patients with RCSE was 45.21 %. Malnutrition at admis-
sion, nasal feeding, and the duration of hospitalization
(days) were associated with malnutrition. Patients who
were malnourished on admission are more likely to de-
velop malnutrition during hospitalization, and early inter-
vention is required for these patients.
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