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Abstract

Background: Chronic subdural haematoma (CSDH) is a common condition in the elderly that often requires
neurosurgical management. For small CSDH, evidence has emerged that statins may reduce haematoma volume
and improve outcomes, presumably by reducing local inflammation and promoting vascular repair. We wish to
extend this evidence in a study that aims to determine the efficacy and safety of atorvastatin combined with low-
dose dexamethasone in patients with CSDH.

Methods: The second ATorvastatin On Chronic subdural Hematoma (ATOCH-II) study is a multi-centre, randomized,
placebo-controlled, double-blind trial which aims to enrol 240 adult patients with a conservative therapeutic
indication for CSDH, randomly allocated to standard treatment with atorvastatin 20 mg combined with low-dose
dexamethasone (or matching placebos) daily for 28 days, and with 152 days of follow-up. The primary outcome is a
composite good outcome defined by any reduction from baseline in haematoma volume and survival free of
surgery at 28 days. Secondary outcomes include functional outcome on the modified Rankin scale (mRS) and
modified Barthel Index at 28 days, surgical transition and reduction in haematoma volumes at 14, 28 and 90 days.
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Discussion: This multi-centre clinical trial aims to provide high-quality evidence on the efficacy and safety of the
combined treatment of atorvastatin and low-dose dexamethasone to reduce inflammation and enhance
angiogenesis in CSDH.

Trial registration: ChiCTR, ChiCTR1900021659. Registered on 3 March 2019, http://www.chictr.org.cn/showproj.
aspx?proj=36157.
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Introduction
Background and rationale {6a}
Chronic subdural haematoma (CSDH) represents one of
the most common forms of intracranial haemorrhage,
causing a variety of diagnostic and therapeutic challenges
as rates increase in ageing populations and increased use
of antithrombotic agents [1, 2]. Evacuation of CSDH
through twist-drill or bur-hole craniotomy remains the
main form of treatment for symptomatic patients [3], but
surgery is associated with high risks of operative complica-
tions and recurrence [4]. Non-surgical options include the
use of mannitol, glucocorticoids, angiotensin-converting
enzyme inhibitors, tranexamic acid and platelet-activating
factor receptor inhibitor, but none has been shown to be
clearly effective [5–8].
Impaired angiogenesis and inflammation of the

surrounding neomembrane may be important in the
pathophysiology of CSDH, promoting the slow
expansion of blood from immature ‘leaky’ vessels after
trauma [7, 9]. The pleiotropic effects of statins on
inflammation and endothelial progenitor cell activity
[10–14], which may promote haematoma reabsorption,
were recently tested in the ATorvastatin On Chronic
subdural Hematoma (ATOCH) study, a multi-centre
double-blind placebo-controlled randomized trial in
China [15]. The positive results of atorvastatin 20 mg
daily significantly reduced haematoma volume, and im-
proving clinical outcomes [15] has had a major impact
on clinical practice in China, with this medical treatment
being widely adopted for both primary conservative and
adjunctive post-surgical management of CSDH [16, 17].
However, additional strategies are warranted, as re-
sponse to atorvastatin is slow in many patients and inef-
fective over several weeks of treatment in 10% of
patients [15]. Moreover, any benefits of atorvastatin at a
high dose may be offset by adverse effects, such as intra-
cranial haemorrhage [18], and may not have any greater
efficacy than at low dose [13]. Dexamethasone had
shown some effect on CSDH, but it is also complicated
by adverse effects, particularly at high doses [19–22].
We therefore initiated the second Atorvastatin combined
with dexamethasone in Chronic subdural Haematoma
(ATOCH-II) trial to determine the efficacy and safety of

dexamethasone combined with low-dose atorvastatin in
patients with CSDH.

Objectives {7}
Hypothesis
The combination of low-dose atorvastatin and low-dose
dexamethasone is superior to low-dose atorvastatin
alone on the outcome of treatment for patients with
chronic subdural haematoma.

Research question
The primary aim of ATOCH-II is to determine whether
the combination of low-dose atorvastatin and low-dose
dexamethasone is superior to low-dose atorvastatin
alone on the composite outcome of haematoma volume,
transition to surgery and death at 28 days in patients
with CSDH.

Trial design {8}
ATOCH-II is a multi-centre, prospective, double-blind,
placebo-controlled, randomized trial involving 240
CSDH patients with a conservative therapeutic indica-
tion for CSDH, randomly allocated to standard treat-
ment with atorvastatin 20 mg combined with low-dose
dexamethasone (or matching placebos) daily for 28 days,
and with 152 days of follow-up. The demographic infor-
mation of patients enrolled at each study site was
imported into the central randomization system, which
then generated a random number that determined
whether a patient received atorvastatin or placebo at a
randomization ratio of 1:1. There was no stratification
during the randomization.

Methods: participants, interventions and
outcomes
Study setting {9}
ATOCH-II trial recruited patients from 14 neurosurgery
centres in China who are collaborative partners in the
Oriental Neurosurgical Evidence-based Study Team
(ONET). ONET is the first neurosurgical professional
organization devoted to evidence-based medicine in
China (Chair, Department of Neurosurgery, Tianjin
Medical University General Hospital) with the mission
to establish clinical research thinking, train clinical re-
searchers, conduct randomized trials and promote the
development of evidence-based medicine in
neurosurgery.

Eligibility criteria {10}
The study population will be drawn from consecutive
patients with CSDH admitted to ONET neurosurgical
centres. Patients are eligible who meet all of the
following inclusion criteria: age ≥ 18 and ≤ 90 years;
diagnosis of supratentorial (unilateral or bilateral) CSDH
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confirmed on CT imaging within 72 h after admission; a
single unilateral haematoma ≥ 10 mL; pre-morbid func-
tional independence, estimated according to scores 1 (no
symptoms), 2 (symptoms) or 3 (some disability but inde-
pendent in function) on the modified Rankin scale
(mRS); the attending physician’s judgement that cerebral
herniation and/or surgical evacuation are unlikely to
occur; and the provision of informed consent or by an
appropriate proxy according to local requirements.
The exclusion criteria include the following: known

allergy to a statin (< 4 weeks), glucocorticoid or their
ingredients; considered to have a high likelihood of
cerebral trauma or cerebral herniation and/or
requirement surgical evacuation or decompression;
structural lesions including tumour, haematologic
diseases, tuberculous, arachnoid cyst, vascular
malformation, ventricular peritoneal shunt or other
severe co-morbidity; abnormal liver function, hepatitis
or uncontrolled liver disease, as well as other disease
that has an influence of prognosis or the ability to assess
the study outcomes; uncontrolled diabetes mellitus, with
blood glucose levels consistently > 10mmol/L; history of
femoral head necrosis; recent (< 4 weeks) corticosteroid
or anticoagulation use or abnormal coagulation function
(< 4 weeks); likelihood of pregnancy or breastfeeding
during the course of the study; participation in another
clinical trial (< 4 weeks); high likelihood of poor adher-
ence to the treatment or follow-up schedule; and any
other reason according to the opinion of the attending
clinician researcher.

Consent process {26a}
Each participating site must obtain written approval(s)
from their hospital research ethics committee (EC) (e.g.
institutional review board [IRB]) and any other relevant
regional or national body, before patient recruitment
commences. For recruitment, each patient or guardian,
assisted by a nurse coordinator assigned to the study,
completed a short questionnaire about his or her
condition, underwent physical exams by an attending
neurosurgeon who was blinded to the treatment and
received a CT scan. All data were collected on-site by
nurse coordinators and submitted electronically to the
Data Acquisition System, which also randomized the pa-
tients. All ethical and legal requirements are required to
be met before any subject is enrolled in the trial. Written
informed consent was obtained by the doctor from each
participant or his/her legal surrogate.

Additional consent provisions for collection and use of
participant data and biological specimens {26b}
The study consent process includes permission for
additional analysis of the collected data for systematic
reviews and individual patient data pooling projects.

Peripheral blood tests will be collected regularly to
assess the health status of patients and to evaluate the
safety of drug use. The protocol has been approved by
the Research and Ethics Committee of the IMSS (CNIC
registry number: IRB2018-088-01). The procedures are
in compliance with the SPIRIT guidelines and letter of
the Declaration of Helsinki, the conditions and princi-
ples of GCP, applicable local regulatory requirements
and laws. Before enrolment, patients or their family
guardians are fully informed of the trial, its potential
outcomes and adverse events and are to provide in-
formed consent.

Interventions
Explanation of the choice of comparators {6b}
The positive results of atorvastatin 20 mg daily
significantly reduced haematoma volume, and improving
clinical outcomes has had a major impact on clinical
practice in China. However, additional strategies are
warranted, as response to atorvastatin is slow in many
patients and ineffective over several weeks of treatment
in 10% of patients. Dexamethasone had shown some
effect on CSDH, but it is also complicated by adverse
effects, particularly at high doses. We therefore initiated
the second Atorvastatin combined with dexamethasone
in Chronic subdural Haematoma (ATOCH-II) trial to
determine the efficacy and safety of dexamethasone
combined with low-dose atorvastatin in patients with
CSDH.

Intervention description {11a}
All patients are to take oral 20 mg atorvastatin (one
tablet) daily for 4 weeks as a standard of care. Those
patients allocated to the intervention group will receive
extra dexamethasone with a dose of 0.75 mg per once
for three times daily during the first 14 days, and
thereafter, the dose will be reduced to twice daily for 7
days, and then once a day for another 7 days. Thus, a
total of 560mg atorvastatin and 47.25 mg
dexamethasone will be taken for 28 days. Patients
assigned to the control group will receive the same open
atorvastatin regimen but also placebo dexamethasone in
the same schedule over 28 days.
At the end of the 28-day treatment period, haematoma

volume will be re-evaluated on repeat CT scans and the
following treatment regimens considered: (i) if the
haematoma has resolved or present in a very small
amount, the investigator can stop study treatment and
only conduct follow-up observations until 180 days; (ii) if
the haematoma appears reduced but still present, the in-
vestigator can decide either to consider ceasing medica-
tion and observing considering early surgery; (iii) if there
is no obvious change in the haematoma, two researchers
can jointly determine whether to continue conservative
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management or undertake surgery; and (iv) if the
amount of haematoma is increased, the patient may
undergo surgery.

Criteria for discontinuing or modifying allocated
interventions {11b}
Eligible patients are centrally randomized in a 1:1
allocation ratio to intervention (atorvastatin combined
with low-dose dexamethasone) and control (atorvastatin
combined with matching placebo) groups using a
blocked randomization method via a data acquisition
system for electronic data capture (DAS for EDC, ver-
sion 5.0) developed by Stemexcel Technology Co. Ltd.,
Beijing.
If a participant develops any form of neurological

deterioration (e.g. altered level of consciousness) that is
suggestive of expansion of the haematoma, they may be
admitted to the hospital for assessment and treatment
until their symptoms are relieved or resolve. If surgery is
undertaken for a deteriorating patient, the randomized
oral study medication is to be resumed as soon as
possible after the operation until the end of the planned
28-day treatment period.
The patient has the right to refuse treatment at any

time or to withdraw completely from the trial. The
investigator can also ask the patient to withdraw from
the trial, including (1) the compliance of the subjects
was poor and the scheme was violated, (2) unacceptable
adverse reactions/serious adverse events occur, (3)
subjects experienced serious complications during the
trial and urgent measures were required, (4) the subject
withdraws from the clinical trial or withdraws the
informed consent form and (5) other special
circumstances.

Strategies to improve adherence to the intervention {11c}
Treatment compliance is monitored through pill counts
and regular contact with participants, with instructions
to adjust medication dosage at weekly outpatient clinic
visits. All the patients were treated in an outpatient
setting and received 7-day supplies of the medication in
seven individual packages. They returned the empty
packages at the end of each week to exchange them for
the next week’s supply, until the treatment ended.

Relevant concomitant care permitted or prohibited during
the trial {11d}
Most participants are treated as outpatients receiving
conventional and standard cares such as rest and pain
relief. Family members are responsible for monitoring
the patients for progress in neurological symptoms such
as worsening headaches. If a patient is reported to have
worsening symptoms, he or she will be further evaluated
by two attending physicians for neurological deficits.

These patients may be admitted during the trial for the
treatment of progressing neurological deficits and
discharged when their symptoms are relieved
significantly.
Within 72 h prior to treatment, CT, routine blood test,

coagulation, blood glucose and biochemical analysis
were rechecked before enrolling into the group, as well
as neurological assessment. At the end of 2 weeks and 4
weeks, routinely check blood test, coagulation, blood
glucose and biochemical analysis and re-evaluate neuro-
logical function. CT scans are performed at end of 2
weeks, 4 weeks and 3months. mRS and ADL-BI were
scored before treatment and at the end of 4 weeks, 3
months and 6months.
Each patient receives an in-person clinical assessment

at an outpatient clinic by two attending neurosurgeons
who are kept blind to the treatment allocation, every 2
weeks during the 28-day treatment duration, and then
each month thereafter until 180 days post-
randomization.
Anticoagulants (warfarin or new oral anticoagulants)

are prohibited. Antiplatelet drugs (aspirin, clopidogrel)
or Xuesaitong (traditional Chinese medicine for
activating blood circulation) can potentially interfere
with haematoma absorption and are not recommended
during the treatment. However, these patients will not
be exclusively excluded from the trial participation. The
following drugs may potentially interact with statins
and/or cause adverse events and will not be
recommended during the treatment: red yeast rice,
erythromycin, fibrates, cyclosporin, macrolide
antibacterials, azole anti-fungals, tacrolimus, gemfibrozil,
troglitazone and itraconazole.
The use of other medications is recorded in the case

report form (CRF), including their name, dose and
duration of treatment. Any change in haematological
and biochemical markers, such as liver function tests,
and side effects, such as myalgia, constipation and other
possible drug-related symptoms, will be recorded. All
details of any treatment during the 180-day study period
are recorded.

Provisions for post-trial care {30}
If a patient develops serious complications related to the
experimental drugs, we will arrange for the patient to be
hospitalized until the related symptoms are fully
resolved.

Outcomes {12}
The primary outcome is a composite of ‘good outcome’,
including any reduction in subdural haematoma volume
from baseline and free of surgery and death within 28
days of the treatment. The haematoma volume is
measured centrally using the Tada formula of maximal
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length (L) × maximal width (W) × maximal thickness
(H), divided by 2 [23], on the acquired CT images by 3
independent neuroradiologists blind to the treatment
location. Details of the location, density and
compartment of the haematoma are also recorded.
Secondary outcomes include functional outcome

according to a ‘shift’ in the distribution of the full range
of scores on mRS at 28 days; function on the modified
Barthel Index measure of actives of daily living (ADL-BI)
at 28 days; surgical intervention at 28, 90 and 180 days;
and reduction in haematoma volume at 14, 28 and 90
days.

Participant timeline {13}
Baseline demographic and clinical features, including
medical history, severity and type of neurological
deficit and physical and biochemical results, are
collected at the time of enrolment in the study.
Treatment should be initiated immediately after
randomization (Table 1). All background care should
follow standard guideline recommendations for the
management of CSDH in China which includes the
withholding of anticoagulation and use of antiplatelet
agents and prescribing prophylactic antiepileptic drugs

and regular use analgesics. Protocol-mandated assess-
ments will be performed according to the schedule
(Table 1), and the study flow chart illustrates key
steps in the trial (Fig. 1).

Sample size {14}
We estimate a sample size of 240 patients will provide
90% power to detect a treatment effect of 20% absolute
improvement in the primary composite good outcome,
after considering a 5% loss-to-follow-up at 4 weeks, then
240 patients in total with 120 per group is needed to be
recruited for this study and good outcome in the single
atorvastatin control group of 62.6% being consistent
with the single atorvastatin group of the ATOCH trial
(48 of 81) [15], a pilot trial showing 20 of 30 patients
had a good outcome in a single atorvastatin group [23]
and medical record data showing 9 of 12 patients had a
good outcome at a single centre in 2017 [17]. The com-
bined drug treatment effect was assumed to be consist-
ent with the percentage of good outcomes found in 29
of 30 patients in a pilot clinical trial [23] and 95 of 108
patients’ medical records from our single centre showing
a good outcome.

Table 1 Visit and assessment schedule

Items Screen Day 1 Day 7 ± 1 Day 14 ± 1 Day 28 ± 3 Day 90 ± 7 Day 180 ± 7

Informed consent ×

Inclusion/exclusiona ×

Filling general information ×

Collect medical history ×

Concomitant medicationsb × × × × ×

Physical examination ×

Surgery × × × × × ×

Neurological symptomsc × × × × × × ×

Haematoma volumec × × × ×

mRSc × × × ×

ADL-BI × × ×

Blood routine × × × ×

Biochemistry × × × ×

Coagulation × × × ×

Vital signsc × × × × ×

Electrocardiography × × ×

Adverse events × × × × × ×

Allocate random number ×

Drug recyclingd × × × × ×

ADL-BI activities of daily life on the Barthel Index, mRS modified Rankin scale
aAccreditation of laboratory examination within 3 days, including head CT, before enrolment
bCombined use of drugs before commencing study treatment and continue until the end of the 28-day treatment period
cDuring conservative treatment, if a participant’s neurological function deteriorates associated with an increase in the size of the haematoma and risk of cerebral
herniation, they must change over to surgical treatment
dRemaining drugs are to be recycled
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Recruitment {15}
All eligible CSDH patients who present to each
participating hospital from the start date are
prospectively and consecutively enrolled into the study.

Assignment of intervention: allocation
Sequence generation {16a}
Eligible patients are centrally randomized in a 1:1
allocation ratio to the intervention (atorvastatin
combined with low-dose dexamethasone) and control
(atorvastatin combined with matching placebo) groups
using a blocked randomization method via a data acqui-
sition system for electronic data capture (DAS for EDC,
version 5.0) developed by Stemexcel Technology Co.
Ltd., Beijing.

Concealment mechanism {16b}
DAS for Interactive Web Response System (IWRS) is
used to assign the randomization number to the
treatment allocation and drug distribution, and each
centre will compete to recruit subjects.

Implementation {16c}
Study medication is provided free of charge to
participants: atorvastatin by Pfizer Inc. and
dexamethasone by Tianjin Pacific Pharmaceutical Co.
Ltd. (Tianjin, China). The placebo dexamethasone,
which is composed of dextrin and with the same weight
and appearance as dexamethasone, is made by Tianjin
Pacific Pharmaceutical Co. Ltd. (Tianjin, China), which
has a certification of Good Manufacturing Practice
(GMP) for pharmaceutical products issued by the State
Food and Drug Administration of China.
Study medication is packed identically and labelled

‘for clinical study use only’ with a packaging number,
verification code, dosage, specifications, storage, batch
number, duration of usage and manufacturer. A
statistician and staff independent of the study
research team oversee the packaging of the study
medication, with the use of a package number and
drug verification code on the tag. Each participant is
allocated a unique number to be applied to a drug
package number for dispensing and consistency in the
database.

Fig. 1 Flow chart to illustrate the design of the trial. ADL-BI, activities of daily life on the Barthel Index; ECG, electrocardiography; IWRS, Interactive
Web Response System; mRS, modified Rankin scale
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Assignment of interventions: blinding
Who will be blinded {17a}
Trial participants, doctors, care providers, outcome
assessors and data analysts will be blinded. After initial
screening, an investigator will log onto the Central
Randomization System to enter demographic
information of an enrolled patient to produce a random
number application. A designated individual will then
apply for a drug package number and dispense the drug
when the package number is consistent with the one
recorded in the database. When all data were analysed
completely, unblinding of experimental groups was
conducted under the supervision of the Contract
Research Organization and the Trial Committee.

Procedures for unblinding if needed {17b}
All serious adverse events (SAEs) are to be reported
within 24 h of the site investigator becoming aware, and
a full report is to be filled to the sponsor and the State
Food and Drug Administration (SFDA). The ethics
committee of the pharmaceutical affairs of ONET will
conduct an investigation to confirm the causes of an
SAE, decide whether the participant can continue with
study medication and whether the need to apply to the
organization for emergency unblinding.

Data collection and management
Plans for assessment and collection of outcomes {18a}
Data management will be performed by the Stemexcel
Technology company, Beijing, China [24], using specially
designed case report forms (CRFs) on a DAS for EDC
system. The table illustrates the schedule and nature of
the data collection required during the study period.

Plans to promote participant retention and complete
follow-up {18b}
Treatment compliance is monitored through pill counts
and regular contact with participants, with instructions
to adjust medication dosage at weekly outpatient clinic
visits. Each patient is given a concise diagram of the trial
process with the following details: when the patient
comes in to collect their medication, when and where
the patient will be scheduled for tests and what the
telephone number of the hospital emergency contact is.

Data management {19}
All CRFs are first examined and verified by 2
investigators at each study site, before a data manager
undertakes further central checks and confirmation or
correction of any errors or inconsistencies via a clinical
monitor before finalization of the data. The CRF will be
inspected by an assigned person at regular intervals
throughout the trial in order to verify adherence to the
protocol. Data lock occurs when all subjects have

completed their follow-up and there are no outstanding
data queries. All computerized forms are electronically
signed (by use of the unique password) by authorized
study staff; all changes made following the initial entry
have an electronic dated audit trail. The paper-based
CRF will eventually be converted into an electronic CRF
for statistical and management purposes.

Confidentiality {27}
Every precaution is taken to respect the privacy of
participants in the conduct of the study. Only de-
identified data will be used for statistical analysis and the
publication of results to maintain confidentiality. Only
the subjects’ numbers instead of names or admission
numbers can be used for identification in all the docu-
ments submitted to the sponsor. While the grouped
table recording correspondence of the subjects’ names
and numbers should be kept properly and confidentially
by the Contract Research Organization, and not be sub-
mitted to the sponsor.

Plans for collection, laboratory evaluation and storage of
biological specimens for genetic or molecular analysis in
this trial/future use {33}
Laboratory tests are carried out according to the
standard blood collection procedures of Tianjin Medical
University General Hospital. All specimens are not
retained but are directly reported by the clinical
laboratory

Statistics methods
Statistical methods for primary and secondary outcomes
{20a}
The primary analysis will be performed according to the
intention-to-treat (ITT) principle, comprising all ran-
domized participants. A per-protocol analysis will also
be undertaken for all participants who have taken at
least one dose of the trial medication and complete at
least one follow-up assessment. The description of indi-
cators will be by number of cases (and percentages) for
categorical variables, and mean (standard deviation) or
median (interquartile range) for continuous variables.
The chi-square test and logistic regression with adjust-
ment for site, age, sex and baseline haematoma volume
will be adopted for the comparison of the primary
outcome between the treatment groups. For secondary
outcomes, Student’s t-test or non-parametric Wilcoxon
tests will be performed for continuous outcomes and the
chi-square test for dichotomous outcomes. Ordinal lo-
gistic regression will be used for the analysis of the shift
in the full range of scores on the mRS. All statistical
tests are two-sided, with a p-value < 0.05 indicating stat-
istical significance. All analysis will be conducted using
SAS 9.4 (SAS Institute Inc., USA).
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Interim analyses {21b}
Two ‘formal interim analysis’ meetings will be held by
the Data and Safety Monitoring Board (DSMB) by
teleconference (or face-to-face, if possible) to review the
data relating to treatment efficacy, patient safety and
quality of trial conduct.
A recommendation to discontinue ATOCH-II prema-

turely will be based upon there being clear evidence that
the treatment provides protection or causes harm for an
important clinical outcome.

Methods for additional analyses {20b}
Subgroup analysis of haematoma volume and age was
planned to be conducted.

Methods in analysis to handle protocol non-adherence
and any statistical methods to handle missing data {20c}
The full analysis set (FAS) included the patients who
took the drug at least once and had the primary
therapeutic evaluation data at baseline. In the FAS,
missing data from the 4 weeks of treatment were
replaced with the last available data, in accordance with
the last observation carried forward (LOCF) principle. If
more than 5% of patients have a missing primary
outcome, we will use multiple imputations for a
sensitivity analysis.

Plans to give access to the full protocol, participant level-
data and statistical code {31c}
Datasets generated and/or analysed will be available to
all study investigators, and to investigators at other
institutions around the world, according to a data
sharing agreement. Data sharing will be available from
12months after the publication of the main results. We
will use Research Manager (ResMan), an Internet-based
public platform for clinical research electronic manage-
ment (http://www.medresman.org.cn/login.aspx), for
data sharing.

Oversight and monitoring
Composition of the coordinating centre and trial steering
committee {5d}
This trial was managed and operated by the clinical
operations department of Beijing Stemexcel Technology
Co., Ltd. One project manager was assigned to be
responsible for the daily management of the trial, and
one CRA was assigned to each participating hospital
(some CRAS may be responsible for multiple
participating hospitals at the same time). CRA comes to
the hospital for clinical supervision once in 2 months.
Data management services are provided by the data

department of Beijing Stemexcel Technology Co., Ltd.
One data management manager is responsible for the
daily management of trial data. At the same time, 2

database technicians are equipped to be responsible for
the daily maintenance of the EDC database. Beijing
SiteRegular Medical Technology Co., Ltd. provided the
Clinical Research Coordinate (CRC) service for this trial.
Each participating hospital was assigned a Clinical
Research Coordinator (CRC), who was responsible for
assisting researchers to complete various Research
contents. The above members are responsible for the
daily operation of the trial, and the team will hold online
project meetings with the sponsor once in 2 weeks. An
independent Data & Safety Monitoring Board (DSMB)
regularly evaluates the progress of the clinical trial. In
addition to the DSMB kick-off meeting, DSMB will con-
vene meetings according to the following frequency:
after 50% of the subjects (120 cases) are enrolled and
safety observation is completed and after 75% of the sub-
jects (180 cases) are enrolled and safety observation is
completed.

Composition of the data monitoring committee, its role
and reporting structure {21a}
The project has an independent DSMB, consisting of a
chair, a statistician and a clinical expert, that regularly
evaluates the progress of the clinical trial, safety data
and important efficacy endpoints and recommends to
the sponsor whether to continue, adjust or stop the trial.
All DSMB members are independent of the sponsor,
DSMB members will disclose all potential conflicts of
interest to the sponsor, and there are no financial
interests that can influence the decision of the DSMB.
The DSMB is governed by a charter outlining
responsibilities, procedures and confidentiality and
reviews the accumulating unblinded data at regular
intervals (Additional file 1: Appendix 1).

SAE reporting and harms {22}
A serious adverse event (SAE) is defined as an event
causing or with potential to cause significant harm or
requiring medical intervention, whether or not it is
considered related to the study treatment. A non-serious
adverse event is defined as any undesirable medical ex-
perience occurring to a patient, including abnormal la-
boratory values without clinical consequences.
All SAEs are to be reported within 24 h of the site

investigator becoming aware, and a full report is to be
filled to the sponsor and the state food and drug
administration (SFDA). The ethics committee of
pharmaceutical affairs of ONET will conduct an
investigation to confirm the causes of an SAE, decide
whether the participant can continue with the study
medication and deal with the related participants’
complications and adverse events. All patients are to be
followed up according to the intention-to-treat principle.
The SAE should be documented in the medical records

Jiang et al. Trials          (2021) 22:905 Page 9 of 12

http://www.medresman.org.cn/login.aspx


or patient file and signed and dated by the investigator,
for audit and monitoring. Safety outcomes are reported
to the presiding Ethics Committees in line with their re-
quirements every 6 months, as well as for review by the
DMSB at each meeting.

Frequency and plans for auditing trial conduct {23}
All CRFs are first examined and verified by 2
investigators at each study site, before a data manager
undertakes further central checks and confirmation or
correction of any errors or inconsistencies via a clinical
monitor before finalization of the data. The CRF will be
inspected by an assigned person at regular 1-month in-
tervals throughout the trial in order to verify adherence
to the protocol. The process will be independent from
investigators and the sponsor.

Plans for communicating important protocol
amendments to relevant parties (e.g. trial participants,
ethics committees) {25}
The clinical trial protocol should be made and signed by
researchers and sponsor together and approved by the
ethics committee before testing. Any changes to the
protocol arising from the implementation of the test
shall be proposed by the sponsor and consulted by the
multi-centre Coordinating Committee. Suggestions
should be submitted in writing to the sponsor and the
participating centre for signature and then restarted after
approval by the Ethics Committee.

Dissemination plans {31a}
In addition to the relevant reports developed in formats
suitable for various stakeholders, the findings will be
published in high impact journals, presented at national
and international conferences on neurortrauma, stroke,
and neurosurgery. A series of seminars will be held at
the end of the study. Discussion and debate will assist in
integrating the results, whatever the findings, into
clinical practice and to influence the decisions of
guidelines and policymakers.

Discussion
Although there is natural re-absorption of the haema-
toma of CSDH [25, 26], most neurosurgeons recom-
mend surgical evacuation in symptomatic patients
despite limited randomized evidence [27]. However, the
ATOCH trial has attracted considerable attention in
suggesting an effective medical therapy with low-dose
atorvastatin in those with mild and stable CSDH [6, 16,
17]. In China, an expert consensus statement now advo-
cates for atorvastatin being the standard treatment for
CSDH, offering reduced overall healthcare costs and
avoidance of surgery. Yet, the treatment has only a mod-
est effect over several weeks duration, and some 10% of

patients fail to respond [15]. A short course of combined
low-dose atorvastatin and low-dose dexamethasone may
enhance the anti-inflammatory effect of either treatment
alone [23].
ATOCH-II aims to extend the results of ATOCH in

determining the combined effects of low-doses of
atorvastatin and dexamethasone over 28 days on re-
duction in haematoma volume and survival free of
surgery. We chose not to use change in the neuro-
logical impairment as an outcome because most pa-
tients have some change in neurological status at the
time of diagnosis of CSDH and for which any tem-
poral change can be difficult to objectively measure in
a short-term open study. Conversely, the use of the
mRS and ADL-BI as secondary outcomes reflects
their wide use as standard measures of functional sta-
tus and which reflect neurological status.
We recognize several potential concerns or limitations

in this surgical trial, in particular, of selection bias
introduced because of the judgement of doctors in their
interpretation of the recruitment criteria in the decision
to avoid early surgery. Surgery is likely to be
preferentially chosen in those considered at high risk of
cerebral herniation, according to contemporary practice,
while patients with mild-moderate sized haematomas
and mild symptoms only represent a subgroup of all
CSDH. Finally, as this trial will be conducted exclusively
among Chinese patients in China, there may be concerns
over the generalizability of the findings to other races/
ethnicities and health care systems.

Trial status
All ethics committee approvals were granted for the
study to commence across all participating hospitals in
China. The study is registered on March 3, 2019
(ChiCTR1900021659). Patient enrolment commenced
March 15, 2019, with version 1.5 of the protocol. As of
November 7, 2021, 141 patients have been enrolled. The
expected date for completion of recruitment is
December 31, 2022.
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