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INTRODUCTION AND RATIONALE

Intracerebral hemorrhage (ICH) is a severe cerebrovascular 
disease with high disability and mortality rates. About 14.9% 
of acute stroke hospitalizations are ICH with in-hospital death/
discharge against medical advice rate of 19.5% which is higher 
than that of 5.8% for ischemic stroke [1]. The mortality of ICH 
in 3 months is 20∼30% and 46% of patients experiencing death 
or severe disability within a year [2]. The brain injury after ICH 

primarily comprises the primary injury as well as the secondary 
injury. The primary injury is induced by the direct pressure 
effects of an acutely expanding mass lesion and hematoma 
growth. The secondary injury is induced by the physiological and 
cellular pathways triggered by the hematoma and its metabolized 
blood products, including cerebral edema, inflammation, and 
biochemical toxicity of blood products such as hemoglobin, 
iron, and thrombin [3,4]. 2022 Guideline for the Management 
of Spontaneous ICH provides us with standardized western 

Abstract
Background: Naoxueshu oral liquid (NXSOL) shows promise as a treatment for intracerebral hemorrhage (ICH), but its effectiveness lacks confirmation from 

large-scale randomized controlled trials. Our study aims to assess the efficacy and safety of NXSOL in non-surgical spontaneous ICH patients.

Methods and design: NXSOL in patients with spontaneous ICH (ENSTAR) is a multicenter, prospective, randomized, double-blind, placebo-controlled clinical 
trial. Adult supratentorial SICH patients whose hematoma volume ≤40ml, baseline National Institutes of Health Stroke Scale (NIHSS) ≥ 6 and ≤ 25, and Glasgow 
coma scale (GCS) ≥9 within 72 hours after symptom onset are included. Patients who are scheduled for or have already undergone surgery treatment are 
excluded. Participants are randomly assigned, in a 1:1 ratio, to receive either NXSOL or placebo 10ml 3 times a day for 30 consecutive days. Both NXSOL and 
control groups will get standard western medical treatment. All will be followed up for 90 days. Primary efficacy outcome is the proportion of mRS ≤2 at 90 
days. Secondary efficacy outcomes include mortality within 90 days, changes in brain edema volume on computed tomography (CT) and NIHSS change at 7 
and 14 days, cognitive function assessment and economic evaluation of drugs at 90 days. Safety outcomes are rate of hematoma expansion at 7 and 14 days, 
severe or moderate bleeding at 90 days.

Discussion: ENSTAR will provide evidence for the efficacy and safety of NXSOL in patients with SICH.

Strengths and limitations: Naoxueshu Oral Liquid in patients with Spontaneous Intracerebral Hemorrhage (ENSTAR) is a multicenter, prospective, 
randomized, double-blind, placebo-controlled clinical trial and will evaluate the efficacy and safety of NXSOL in patients with SICH. Data will provide evidence 
for NXSOL use in spontaneous ICH patients. Insufficient sample size may be a limitation of this study.
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western medical treatment or placebo plus standard western 
medical treatment. Participants are required to be followed up for 
90 days to assess the efficacy and safety outcomes. Approximately 
30 study centers in China are planned to participate in ENSTAR.

Patient population

Adult supratentorial SICH patients (hematoma volume 
≤40ml, baseline National Institutes of Health Stroke Scale [NIHSS] 
≥6 and ≤25, and Glasgow coma scale [GCS] ≥9) within 72 hours 
of symptom onset who meet the diagnostic criteria for SICH are 
consecutively enrolled into this trial. Patients who are scheduled 
for or have already undergone surgery treatment are excluded. 
The detailed inclusion and exclusion criteria are shown in  
Table  1

Baseline assessment

Demographic information, medical history, current 
medications and laboratory tests will be collected. Baseline 
stroke severity (NIHSS and GCS) will also be assessed by certified 
and well-trained clinicians. Baseline non-contrast computed 
tomography (NCCT) scans will be performed on admission. ICH 
hematoma volume was measured using the ABC/2 method, in 
which A is the greatest diameter on the largest hemorrhage slice, 
B is the diameter perpendicular to A, and C is the approximate 
number of axial slices with hemorrhage multiplied by the slice 
thickness [16].

Randomization 

Participants are randomly assigned, in a 1:1 ratio, to 
receive NXSOL or placebo. Study drugs will be packaged on the 
randomization sequence. The randomization sequence will 
be generated centrally by SAS with centrally stratified block 
randomization. The study drugs will be distributed to the sub-
centers in groups of four. At the first visit, participants will get 
the drug numbers in descending order according to the order of 
enrollment time.

Treatment intervention

Intervention group patients receive NXSOL and control group 
patients receive placebo 10ml 3 times a day for 30 consecutive 
days. If the patient has dysphagia, the medicine or placebo can be 
administered through the indwelling nasogastric tube. The first 
dose should be given within 2 hours after randomization, and 
within 72 hours after symptom onset. Standard early treatment 
and secondary prevention management for all the enrolled 
patients are based on 2022 Guideline for the management 
of patients with spontaneous intracerebral hemorrhage: a 
guideline from the American Heart Association/American 
Stroke Association and the Chinese guidelines for diagnosis and 
treatment of acute intracerebral hemorrhage 2019 [5-17].

Patients for whom direct surgical treatment is planned are 
excluded from this study at initial assessment. Patients who are 
subsequently judged to require surgical treatment after NXSOL 

medical treatment protocols [5]. According to the guideline the 
blood pressure lowering and reversal of anticoagulation are the 
major medical therapies for SICH aimed at limiting hematoma 
enlargemen. But the search for effective medical treatments for 
protecting tissue from secondary post-ICH injury has to date 
been unsuccessful.

In traditional Chinese medicine (TCM) theory, ICH belongs to 
the category of “stroke”. The main pathogenesis was qi stagnation 
and blood stasis: “All bleeding must leave the meridian, and the 
blood from the meridian is blood stasis, which always needs 
removing.” The blood of the meridian will block the brain, leading 
to the original spirit becoming trapped and blinded. Blood flow 
is not smooth. Qi deficiency and fluid deficiency lead to blockage 
of meridian vessels and paralysis of limbs. Naoxueshu oral liquid 
(NXSOL) is the first Chinese patent medicine for the treatment 
of ICH. NXSOL has the effects of tonifying qi, promoting blood 
circulation and removing blood stasis and is mainly used for 
hemorrhagic stroke in patients with Qi deficiency and blood 
stasis. 

NXSOL consists of Astragalus membranaceus (Fisch.), Hirudo 
nipponica Whitman (Hirudinidae), Bunge. (Leguminosae), Acorus 
tatarinowii Schott (Acoraceae), Paeonia suffruticosa Andr. 
(Paeoniaceae), Rheum palmatum L. (Paeoniaceae) and Ligusticum 
chuanxiong Hort (Apiaceae). Astragalus membranaceus and 
Hirudo nipponica Whitman are the main components of NXSOL. 
Studies found that Astragalus membranaceus contains multiple 
active ingredients, such as astragalosides, which have antioxidant, 
anti-inflammatory, and antiapoptotic effects [6,7]. They have the 
ability to protect the blood-brain barrier permeability and prevent 
cerebral ischemia [8]. Hirudo nipponica Whitman contains the 
anticoagulant components, including heparin and hirudin, which 
exhibits anticoagulation effects, inhibits platelet aggregation, and 
improves blood flow, relieving acute brain injury and ameliorate 
outcomes of ICH [9-11]. Multiple clinical researches showed that 
NXSOL can effectively reduce cerebral hemorrhage, cerebral 
edema safely and improve the ICH patient’s quality of life [12-
15]. Whereas most of these studies were limited by small sample 
size, or single-center design, or no placebo-controlled group to 
compare the single therapeutic response with NXSOL. Therefore, 
it is still of great importance to verify the therapeutic value of the 
multitargeted NXSOL in well-designed large-scale randomized 
clinical trials.

Therefore, we conducted the ENSTAR trial and aimed 
to evaluate the efficacy, safety, medication adherence, and 
pharmacoeconomic evaluation of NXSOL in patients with SICH to 
establish evidence-based medicine.

METHODS

Design

ENSTAR is a multicenter, prospective, randomized, double-
blind, placebo-controlled clinical trial. Enrolled patients will be 
randomly assigned in a 1:1 ratio by means of a centrally stratified 
block randomization method to receive NXSOL plus standard 
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or placebo treatment in the judgement of the investigator will be 
included in the intention-to-treat analysis, but will be excluded 
from per-protocol analysis in order to avoid the effect on the 
outcome.

Concomitant management

All the enrolled patients are requested to be admitted into 
stroke units or intensive care units if necessary. Participants will 
be prohibited to receive acupuncture and any other kinds of TCMs 
(including herbal decoctions, granules, injections and patent 
medicines) for the treatment of ICH during the experimental drug 
administration period.

Using western medicines, such as diuretics, antihypertensives, 
antidiabetic drugs, lipid-lowering agents, and additional 
medications needed based on the patient’s condition, will be 
recorded in detail in the case report form.

Follow-up

Study visits will be performed at the screening period 
(within 72 hours after onset), day 7, day 14 or before discharge 
(whichever occurs first among these two will be judged as 
the follow-up point), day 30 and day 90 (endpoint) following 
symptom onset [Figure 1].

At the screening period, CT should be performed. The follow-
up CT should be completed at day 7, day 14 or before discharge 
(whichever occurs first) to get the hematoma volume and edema 
volume. The patients will be given the remaining NXSOL/placebo 
at discharge and return their pill box and the rest of the pills to the 
investigator at 30 days when face-to-face follow-up. At baseline 
and during follow-up visits, clinical information (not limited to 
that) including the neurological examination (NIHSS, GCS and 
Modified Rankin Scale [mRS] score), vital signs, laboratory tests 
with recorded results, concomitant medications, European five-
dimensional health scale (EQ-5D-5L), Telephone Interview for 
Cognitive Status-Modified (TICS-M), Minimum Mental State 

Examination (MMSE), Montreal Cognitive Assessment (MoCA), 
Patient-reported Clinical Outcome Scale for Stroke (STROKE-
PRO), adverse events (AEs) and serious AEs (SAE) will be 
collected [Table 2].

If SAEs occur, investigators should adhere to the protocol 
and Good Clinical Practice guidelines. The Endpoint Adjudication 
Committee (EAC) will adjudicate the report. The AEs and SAEs 
will be reported using standard tabulated terminology.

STUDY OUTCOMES

Primary Outcome

Proportion of patients with favorable functional outcome 
defined as a mRS ≤2 at 90 days.

Secondary outcomes

Efficacy outcomes

1	 Rate of death from any cause within 90 days.

2.	 Changes in absolute and relative brain edema volume on 
cranial CT at 7 and 14 days (Absolute edema volume = 
total [hematoma + edema] volume - hematoma volume; 
Relative edema volume = Absolute edema volume / 
hematoma volume). 

3.	 NIHSS change from baseline at 7 and 14 days. 

4.	 Self-reported outcomes using STROKE-PRO at 14 and 30 
days.

5.	 Ordinal distribution of mRS at 30 and 90 days.

6.	 Quality of life assessment using the EQ-5D-5L and 
cognitive function assessment using TICS-M, MMSE and 
MoCA scores at 90 days.

7.	 Economic evaluation of drugs at 90 days using EQ-5D-5L, 
total drug and hospitalization costs.

Figure 1 EStudy flow chart. NXSOL, Naoxueshu oral liquid; SICH, spontaneous intracerebral hemorrhage; NIHSS, National Institute of Health 
Stroke Scale; GCS, Glasgow Coma Scale.
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Inclusion criteria Exclusion criteria 
(1) Age ≥18 and ≤80 years old; (1) Allergy to Naoxueshu oral solution or related drug 

ingredients; 
(2) Patients meet the diagnostic 

criteria for spontaneous 
intracerebral hemorrhage 
(ICH); 

(2) Have history of stroke and Modified Rankin Scale 
≥2 before onset of this ICH; 

(3) Within 72 hours after 
symptom onset; 

(3) Have history of lobar hemorrhage; 

(4) Supratentorial ICH with 
hematoma volume ≤40ml; 

(4) Secondary cause of ICH, e.g. trauma, amyloid 
angiopathy, arteriovenous malformation, 
aneurysms, coagulopathy, treatment with 
anticoagulant or antiplatelet drugs, thrombolytic 
therapy, cerebral infarction, hematologic diseases, 
Moyamoya disease, spontaneous or metastatic 
tumors, cerebral venous sinus thrombosis, 
vasculitis, pregnancy, and other specific causes; 

(5) Baseline national institutes 
of health stroke scale ≥6 and 
≤25; 

(5) Primary ventricular hemorrhage or bleeding into 
the third or fourth ventricle; 

(6) Glasgow coma scale ≥9;  (6) Active gastrointestinal ulcer or other definite 
tendency to rebleed; 

(7) Written informed consent 
from patients or their legally 
authorized representatives.  

(7) Severe heart, liver, or kidney failure, or any 
terminal illness such that patients would not be 
expected to survive more than 1 year; 

 (8) Scheduled for or have already undergone surgical 
treatment; 

 (9) Pregnant women, nursing mothers, or planning to 
become pregnant during the period of trial 
subjects; 

 (10) Participation in other interventional clinical trials 
current. 

Table 1 Detailed inclusion and exclusion criteria. ICH, intracerebral hemorrhage.

will monitor the study progress, to make sure it meets the highest 
standards of ethics and safety. It composes of academic members, 
including independent statistician who will be responsible for 
generating the unblinded interim analyses and have no other 
involvement in the trial. DSMB will give advice on safety data, 
terminating the study, continuing the study or revising the 
protocol before continuing.

Sample size estimates

According to the data from previous studies, the proportions 
of mRS ≤2 at 90 days were ranged from 44% to 83.8% [19-21]. 
So the proportion of mRS ≤2 in control group at 90 days was set 
at 64%. It was assumed that the proportion of mRS ≤2 in the 
NXSOL treatment group will be increased by 12%, that is, the 
proportion of mRS ≤2 in the NXSOL group at 90 days was 76%. 
The significance level was set to 5% and power level to 80%. The 
allocation ratio of NXSOL treatment group and control group was 
1:1. The sample size for each group was estimated to be 226. 
Considering a dropout rate of 15%, a total of 520 patients was 
needed in this study, with 260 patients in each group.

Safety Outcomes

1.	 Rate of hematoma expansion defined as a 33% increase 
or a 6ml increase in volume compared to baseline CT at 7 
and 14 days. 

2.	 Rate of severe systemic bleeding defined by The Global 
Utilisation of Streptokinase and Tissue Plasminogen 
Activator for Occluded Coronary Arteries (GUSTO) at 90 
days [18]. 

3.	 Rate of moderate bleeding defined by GUSTO at 90 days 
[18].

Steering committee

Steering committee will give scientific and strategic 
instruction on this study, and be responsible for the design, 
execution and publishing of the study, and will make sure of the 
study quality, conduction and management.

Data and safety monitoring boards

An independent data and safety monitoring boards (DSMBs) 
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Statistical analysis

Baseline indicators will be compared between groups using 
t-tests or Wilcoxon rank-sum tests for continuous data and chi-
square tests, Fisher’s exact tests or Wilcoxon rank-sum tests for 
categorical data. The primary efficacy evaluation will be based on 
an intention-to-treat (ITT) analysis and the missing values can be 
imputed by last observation carry forward (LOCF). Differences 
between study groups in the proportion of 90-day mRS will be 
assessed with the use of logistic regression models. The OR and 
the 95% CI will be reported. In addition, whether the treatment 
effects differ in certain predefined subgroups will be assessed by 
testing the interaction between the treatment and the subgroup 
with the use of logistic regression models. Subgroup analysis 
includes age (<65 vs ≥65 years old; <75 vs ≥75 years old), sex 
(female, male), baseline severity of stroke (6 ≤NHISS score ≤15 
vs 16≤ NHISS score ≤25), time from last known well to treatment 
time (≤24hours vs 24–48hours vs 48–72hours). For comparison 
between groups, all hypothesis tests will be performed with a 
two-sided alpha level of 0.05 (α=0.05). All statistical analyses are 
processed by SAS V9.4 and will be performed on a predetermined 
statistical analysis plan.

DISCUSSION

ENSTAR is a well-designed multicenter, prospective, double-
blind, placebo-controlled clinical trial of NXSOL in SICH patients. 
This will allow us to exclusively answer the question of efficacy 
and safety of NXSOL combined with standard western medical 
treatment compared with standard western medical treatment 
alone in patients with SICH at initial assessment.

Due to the complex pathophysiological process of secondary 
brain injury following ICH, current clinical trials of western 
medications for ICH have not yielded satisfactory treatment 
outcomes [22-24]. NXSOL is a new variety of TCM approved by 
the National Medical Products Administration (NMPA) for the 
treatment of acute stage and early recovery stages of ICH (Drug 
approval number: Z20070059). NXSOL promotes Qi, activates 
blood, and removes blood stasis, thereby promoting hematoma 
absorption, reducing brain edema, modulating inflammatory 
factor to improve the microenvironment, and reducing free 
radicals. Research has validated the therapeutic efficacy of 
NXSOL in treating ICH, though its mechanisms of action remain 

Procedure/Investigation c Day7±1 
 

Day14±3/ 
Discharge 

*** 

Day30±
3 **** 

Day90
±7 

Demographic data X     
Transfer and admission information X     
Medical history X     
Brain CT X X X   
NIHSS X X X   
GCS X X X   
Vital signs * X X X   
Laboratory assessments      

Blood routine examination X  X   
Liver function test X  X   
Kidney function test X  X   
Electrolyte assay X  X   
Coagulation function test X  X   
Blood lipid test ** X     

ECG X     
MMSE   X  X 
MoCA   X  X 
STROKE-PRO   X X  
mRS    X X 
TICS-M     X 
EQ-5D-5L     X 
AEs/ SAEs assessment  X X X X 

Table 2 Trial assessment flow chart. Abbrevations: CT, computed tomography; NIHSS, National Institute of Health Stroke Scale; GCS, Glasgow Coma Scale; ECG, 
Electrocardiogram; MMSE, Minimum Mental State Examination; MoCA, Montreal Cognitive Assessment; STROKE-PRO, Patient-reported Clinical Outcome Scale for 
Stroke; mRS, Modified Rankin Scale; TICS-M, Telephone Interview for Cognitive Status-Modified; EQ-5D-5L, five-level EuroQol five-dimensional questionnaire; AE, 
adverse event; SAE, serious adverse event. 
*Vital signs include blood pressure and heart rate; 
**Blood lipid test include total cholesterol, low-density lipoprotein, high-density lipoprotein and triglycerides; 
***Visit information will be collected at 14±3 days or discharge (whichever occurs first). The patients will be given the remaining NaoXueShu oral liquid/placebo at 
discharge;
 ****Patients will return their pill box and the rest of the pills to the investigator at 30±3 days when face-to-face follow-up.
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under exploration. Animal studies indicate that NXSOL effectively 
enhances the expression of the ZO-1 protein and suppresses AQP4 
protein expression in rats with ICH. This action reduces blood-
brain barrier permeability, alleviates brain edema, and protects 
brain tissue post-hemorrhage [25]. A recent study showed 
that NXSOL can accelerate the clearance and decomposition of 
hemoglobin in hematoma by interfering with the activation of 
M2 microglia via regulating the Nrf2/CD163/HO-1 after ICH [26]. 
NXSOL was a potential drug by suppressing the inflammatory 
response and may provide a novel therapeutic strategy against 
hematoma after ICH.

A multicenter observational study has preliminarily 
shown that NXSOL combined with standard western medicine 
treatment could relieve hematoma volume and cerebral edema 
safely and improve patients’ neurological function [13]. A 
randomized controlled trial (RCT) of 88 ICH patients has shown 
that, compared with control group, the white blood cell (WBC) 
count, hematoma volume, NIHSS score, mRS and traditional 
Chinese medicine syndrome score were significantly decreased 
in NXSOL group [12]. Additionally, NXSOL has demonstrated 
efficacy in minimally invasive hematoma evacuation surgery. A 
study has shown that NXSOL could relieve hematoma volume 
and cerebral edema after clot removal surgery and had the 
potential to improve patients’ short-term neurological function 
[14]. The results of a systematic review and meta-analysis of 
14 eligible randomized controlled trials showed that the use of 
NXSOL alone or combined with other drugs or auxiliary methods 
had obvious function of arousal, improved nerve function after 
4 weeks of treatment and improved the patient’s quality of life 
[8]. A network meta-analysis showed that NXSOL combined with 
western medicines was effective for improving neurological 
function, reducing both hematoma and edema volumes and 
proinflammatory factor expression in patients with hypertensive 
ICH [27]. However, high heterogeneity was found in some of their 
results, the reasons might be related to the number of samples, 
the quality of the literature, the subject of study, and the duration 
of treatment. More large-sample and high-quality RCTs are still 
needed.

As we are all aware, there are multiple factors that influence 
the prognosis of ICH. Considering that the effectiveness of 
NXSOL may be impacted by varying severity levels of patient’s 
condition, this study specifically selected patients with moderate 
ICH. Factors influencing the prognosis include hematoma 
volume, hematoma location, GCS score, age, and others [28]. 
Among these factors, infratentorial hemorrhage is recognized 
as an independent predictor for ICH prognosis. For this study, 
patients with supratentorial hemorrhage are chosen to ensure 
consistency in clinical characteristics among participants. Based 
on ICH-GS score criteria, patients with a hematoma volume less 
than or equal to 40ml and a GCS score greater than or equal 
to 9 were included [28]. Additionally, a NIHSS range of 6 to 25 
was utilized to identify patients with significant neurological 
deficits. Following recommendations from 2022 Guideline for 
the Management of SICH, for patients with supratentorial ICH of 
>20- to 30-mL volume with GCS scores in the moderate range (5–

12), minimally invasive hematoma evacuation with endoscopic 
or stereotactic aspiration can be useful to reduce mortality 
compared with medical management alone, so individuals who 
had undergone surgery or were scheduled for surgery were also 
excluded from this study [5]. Furthermore, patients aged 80 years 
or older were not included in order to explore the most likely 
population benefiting from NXSOL administration. It should be 
noted that additional studies need to be designed in order to 
further confirm the efficacy and safety of NXSOL in patients with 
severe ICH as well as surgical and elderly patients.

Another trial is ongoing in the world to provide more evidence 
on NXSOL in treatment of ICH which is an observational clinical 
registration study (Registration Study for the Prevention and 
Treatment of Cerebral Hemorrhage using Naoxueshu Oral Liquid, 
ChiCTR2300074892) [29]. Compared with this trial, ENSTAR is 
a multicenter, prospective, randomized, double-blind, placebo-
controlled clinical trial in supratentorial hemorrhage but without 
intention to surgery at initial assessment.

CONCLUSION

In conclusion, ENSTAR is initiated to investigate the efficacy 
and safety of NXSOL in patients with SICH. It will help provide 
strong evidence for potential advantages of NXSOL use in SICH 
patients.
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