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Abstract
Introduction  Starting dialysis early or late both result 
in a low quality of life and a poor prognosis in patients 
undergoing haemodialysis. However, there remains no 
consensus on the optimal timing of dialysis initiation, 
mainly because of a lack of suitable methods to 
assess variations in dialysis initiation time. We have 
established a novel equation named DIFE (Dialysis 
Initiation based on Fuzzy-mathematics Equation) 
through a retrospective, multicentre clinical cohort 
study in China to determine the most suitable timing of 
dialysis initiation. The predictors of the DIFE include nine 
biochemical markers and clinical variables that together 
influence dialysis initiation. To externally validate the 
clinical accuracy of DIFE, we designed the assessment 
of DIFE (ADIFE) study as a prospective, open-label, 
multicentre, randomised controlled trial to assess the 
clinical outcomes among patients who initiate dialysis in 
an optimal start dialysis group and a late-start dialysis 
group, based on DIFE.
Methods and analysis  A total of 388 enrolled patients 
with end-stage renal disease will be randomised 1:1 
to the optimal start dialysis group, with a DIFE value 
between 30 and 35, or the late-start dialysis group, with 
a DIFE value less than 30, using the Randomization and 
Trial Supply Management system. Participants will be 
assessed for changes in signs and symptoms, dialysis 
mode and parameters, biochemical and inflammatory 
markers, Subjective Global Assessment, Kidney Disease 
Quality of Life Short Form, Cognitive Assessment, medical 
costs, adverse events and concomitant medication at 
baseline, predialysis visiting stage and postdialysis 
visiting stage, every 12–24 weeks. The following data 
will be recorded on standardised online electronic case 
report forms. The primary endpoint is 3-year all-cause 
mortality. The secondary endpoints include non-fatal 
cerebrocardiovascular events, annual hospitalisation rate, 
quality of life, medical costs and haemodialysis related 
complications.

Ethics and dissemination  Ethical approval was 
obtained from the Ethics Committee of the First Affiliated 
Hospital of Dalian Medical University China (registration 
no: YJ-KY-2017–119) and the ethics committees of all 
participating centres. The final results of the ADIFE trial 
will be presented to the study sponsor, clinical researchers 
and the patient and public involvement reference group. 
Findings will be disseminated through peer-reviewed 
journals, Clinical Practice Guidelines and at scientific 
meetings.
Trial registration number  ​ClinicalTrial.​gov. Registry 
(NCT03385902); pre-results.

Strengths and limitations of this study

►► We established a novel and quantifiable equation 
(dialysis initiation based on fuzzy-mathematics 
equation (DIFE)), containing nine laboratory and clin-
ical parameters that together influence the timing 
of dialysis initiation, which showed significant ad-
vantages to assess the timing of dialysis initiation 
compared with the estimated glomerular filtration 
rate alone.

►► This is the first prospective, randomised controlled 
study to assess the timing of initiation of dialysis 
based on DIFE in patients with end-stage renal dis-
ease (ESRD).

►► The study will provide acceptability and feasibility 
data for optimal dialysis initiation based on DIFE to 
avoid early and late-start dialysis in patients with 
ESRD.

►► Participants will be recruited from 25 haemodialy-
sis centres in China, which may introduce sample 
selection bias.

►► The haemodialysis centres do not all use the same 
dialysers to treat the participants.
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Introduction
The growing prevalence and incidence of end-stage 
renal disease (ESRD) represents a global health chal-
lenge.1 Haemodialysis is the main treatment for patients 
with ESRD, and its start time has a significant effect 
on patient survival.2–4 Late or early start of dialysis can 
negatively affect the quality of life and survival prog-
nosis of patients, and this suboptimal timing of dialysis 
results in an increased economic burden for families and 
society.5–7 Therefore, determining and implementing 
the optimal time to commence dialysis could improve a 
patient’s quality of life by relieving their uraemic symp-
toms, decreasing their risk of early death and by reducing 
medical care costs.4 However, there is still no consensus 
on the optimal timing of dialysis initiation for patients 
with ESRD, and it is unknown what is exactly the optimal 
timing of dialysis is associated with better outcomes. 
Several observational studies found that an earlier start 
of dialysis was associated with improved survival and 
better prognosis.5 8 9 However, certain cohort studies 
and a randomised controlled trial (the Initiating Dialysis 
Early and Late (IDEAL) study) have shown that patients 
receiving early initiation of dialysis were at risk of poor 
survival and that late initiation of dialysis was associated 
with lower risk of mortality and improved survival.10–13 
However, these findings are controversial mainly because 
of the inefficient or outdated methods of assessing dial-
ysis timing used. All of the above studies used the creati-
nine-based estimated glomerular filtration rate (eGFR), a 
value whose specificity is affected by nutritional status and 
muscle mass, and is calculated by either the Modified Diet 
in Renal Disease equation or the Cockcroft–Gault equa-
tion.14 15 Studies have shown that some clinical factors, 
such as older age, volume overload, malnutrition, diabetes 
and heart failure, strongly influence the timing of dialysis 
initiation.5 16–18 Therefore, the Kidney Disease Outcomes 
Quality Initiative Clinical Practice Guideline for Hemodi-
alysis Adequacy recommend that the decision to initiate 
maintenance dialysis should be based primarily on the 
assessment of specific complications of kidney disease, 
including signs and symptoms of uraemia, protein-energy 
wasting, metabolic abnormalities and volume overload 
rather than based on the eGFR alone.19 20 Deviation from 
an empirical decision to an assessment of varying clinical 
conditions inevitably leads to a lack of consensus because 
of clinicians’ subjective judgements, which can lead to a 
suboptimal decision regarding early or late initiation of 
dialysis.

Thus, our research team established a novel equation 
to determine the optimal timing, called dialysis initiation 
based on a fuzzy mathematical method (DIFE), which was 
derived from a previous multicentre, retrospective cohort 
study with large-scale samples.21 The DIFE includes 
nine parameters: sex, age, blood urea nitrogen, serum 
creatinine, haemoglobin, serum albumin, serum phos-
phorus, heart failure condition and diabetes condition, 
which effectively combines subjective clinical variables 
with objective biochemical markers for dialysis initiation 

decision- making. The DIFE study showed that the 3-year 
dialysis mortality of patients in the optimal start dial-
ysis group (DIFE value of 30 to 35) was markedly lower 
(8.38%) than the late-start dialysis group (DIFE value less 
than 30) of 19.4%. Moreover, receiver operating charac-
teristic curve analysis indicated that the area under the 
curve for the prediction of a 3-year death during dialysis 
initiation assessed by the DIFE was significantly higher 
than that predicted by eGFR (0.70 vs 0.55, p<0.01).21 
Therefore, the DIFE is more accurate and effective to 
assess the timing of haemodialysis initiation than eGFR 
alone. Furthermore, the DIFE equation is convenient 
for popularisation and application because it transforms 
subjective clinical factors into objective parameters, 
which will be especially appealing to non-nephrologists 
and doctors in primary hospitals. DIFE may become the 
new standard in the assessment of the timing of dialysis, 
replacing eGFR. To further evaluate the predictive ability 
and clinical accuracy of DIFE, we designed a prospec-
tive, multicentre randomised controlled trial, involving 
25 hospitals located in different regions in China, to 
assess clinical outcomes of patients with ESRD placed in 
optimal or late-start dialysis cohorts on the basis of DIFE. 
The aims of the trial are to assess the effect of the optimal 
and late-start dialysis, based on DIFE, using the 3-year 
mortality rate, hospitalisation, morbidity, quality of life 
and medical costs of patients receiving haemodialysis. We 
believe that the assessment of DIFE (ADIFE) study will 
provide clinical evidence for the optimal time to start 
dialysis in patients with ESRD based on DIFE.

Methods and analysis
Study design
The ADIFE study is a prospective, multicentre, randomised, 
controlled, open-label trial in patients with ESRD. Patients 
will be divided into an ‘optimal-start dialysis’ group, with 
DIFE value between 30 and 35, and a ‘late-start dialysis’ 
group, with a DIFE value less than 30. The study will be 
implemented in 25 dialysis centres, covering the seven 
administrative regions in China (North China, East China, 
South Central, Northeast, Southwest and Northwest). Each 
participating centre has a systemic follow-up procedure for 
the participants with chronic kidney disease (CKD) and can 
provide predialysis care including preparation of vascular 
access in patients approaching haemodialysis.

Participants will be followed up at baseline, at the 
predialysis visiting stage every 12 weeks and at the postdi-
alysis visiting stage every 12 or 24 weeks. A flow diagram 
of the whole trial is shown in figure 1. The protocol of 
the ADIFE study was designed according to the Standard 
Protocol Items: Recommendations for Interventional 
Trials (SPIRIT) reporting guidelines.22

Participants
Inclusion criteria

Participants will be enrolled the study if they meet all 
the following requirements:
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Figure 1  Trial flow diagram of the ADIFE study. The whole 
trial flow, including the screening stage within 7 days, 
predialysis visiting stage and postdialysis visiting stage of 
visit 0 to visit 8. Enrolled subjects will be randomised 1:1 to 
the optimal-start dialysis group with a DIFE value between 
30 and 35 or to the late-start dialysis group with a DIFE value 
less than 30. Participants will be followed up at baseline (visit 
0), predialysis visiting stage every 12 weeks and postdialysis 
visiting stage every 12 or 24 weeks. ESRD, end-stage renal 
disease; DIFE, dialysis initiation based on fuzzy-mathematics 
equation.

1.	 Adults age between 18 and 75 years old.
2.	 Chronic kidney disease with an eGFR (calculated by 

the Chronic Kidney Disease Epidemiology Collab-
oration (CKD-EPI) equation23) of less than 15 mL/
min/1.73 m2 and a DIFE value between 30 and 35.

3.	 Expected to commence maintenance haemodialysis.
4.	 Agreeable to randomisation.

Exclusion criteria
Participants will be excluded if they meet one of the 

following items:
1.	 Acute kidney injury (AKI) or AKI on CKD.
2.	 Having a primary disease comprising systemic lupus 

erythematosus or systemic vasculitis.
3.	 Have received, or are planning to receive, a kidney 

transplantation or peritoneal dialysis.
4.	 Recently diagnosed cancer that is likely to impact on 

survival (except for cured cancer or cancer in remis-
sion for over 5 years, after radical resection of the bas-
al cell carcinoma or squamous carcinoma of skin or 
carcinoma in situ of any part of the body).

5.	 Hepatocirrhosis.
6.	 Positive test for HIV, hepatitis B virus (HBV) antigen 

or antihepatitis C virus (HCV) antibody.
7.	 Acute infectious disease within 1 month.
8.	 Poor lifestyle choice that is difficult to withdraw from, 

such as alcohol abuse.
9.	 Poor compliance.

10.	 Being pregnant, nursing or planning for pregnancy.
11.	 Life expectancy less than 1 year.
12.	 Other cases in which the investigator confirms that 

they should not enrol in the study.

Sample size
The sample size estimate is mainly based on the primary 
endpoint of the 3-year all-cause mortality from the 
previous retrospective cohort DIFE study, which showed 
that the 3-year mortality of the optimal start dialysis 
group was 8.38% and that of the late start dialysis group 

was 19.4%.21 Using PASS V.15 of the Power and Sample 
Size Calculation program (NCSS, LLC), we estimated a 
sample size of 154 per group (assuming a type I error 
rate of 5% with 80% power, two-sided test, with p<0.05 
considered statistically significant). Assuming that 20% of 
the participants would withdraw or drop out, the target 
sample size was estimated as 388 participants, meaning 
that 194 participants in each group will be recruited.

Randomisation and allocation
Independent biostatisticians with no relationship to the 
data management or the data statistical analysis team will 
use the SAS V.9.2 software (V.9.2; SAS Institute) strat-
ified by site to generate random numbers according to 
the block randomisation method. The investigators will 
allocate the random numbers to eligible participants, 
assigned 1:1 to the optimal-start dialysis group or the late-
start dialysis group, according to the enrolment sequence. 
Randomisation allocation and random numbers will be 
sent by automated email to the non-blind investigators 
performing the randomisation using their unique user 
name and password on the internet-based randomisation 
service of a Randomization and Trial Supply Manage-
ment system.

Patient and public involvement
A patient and public involvement (PPI) reference group, 
comprising dialysis patients, their partners, carers and 
representatives from voluntary sectors will be formed. 
The PPI reference group will meet quarterly throughout 
the duration of the programme. Group members have 
been consulted at all stages of the work leading to this 
proposal and have provided valuable insight and advice. 
The trial was designed in partnership with the PPI to help 
maximise patient benefits. Our PPI representatives have 
materially influenced decisions on the study population, 
promotion and recruitment. They will also continue 
to contribute throughout this pilot study in terms of 
reviewing documentation for ethics approval, reading 
reports and contributing to dissemination activities. We 
will also present the final results of the ADIFE trial to the 
PPI.

Treatment
All participants will receive regular treatment as usual, 
which includes regular dietary advice, anaemia and CKD–
mineral and bone disorder management, blood pres-
sure,and volume control, as recommended by the Kidney 
Disease Improving Global Outcomes (KDIGO) guide-
lines and the Chinese Hemodialysis Adequacy guide-
lines.19 24–27 Different types of vascular access, including 
temporary venous catheters, arteriovenous fistulas and 
artificial blood vessels are permitted for use in all partic-
ipants. The use of such catheters will be based only on 
clinical requirements. Each participating centre has been 
advised to consider early-access creation in each partic-
ipant to avoid delay in the subsequent haemodialysis 
treatment.
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Table 1  The follow-up items in different visiting stage of ADIFE study

Follow-up items Screening stage Predialysis visiting stage

Postdialysis visiting stage

V0–V8 (0–144 w）

Signed informed consent form √ – –

Inclusion and exclusion criteria √ – –

 � Demographic data √ – –

Vital signs, physical examination √ √ √(V0–V8）
 � Urine HCG √ – –

 � Virology examination √ – –

 � Blood routine test √ √ √ (V0–V8)

 � BUN, Scr, eGFR, Alb, 
electrolytes,

√ √ √ (V0–V8)

 � ALT, AST, T-BIL, blood glucose, 
serum lipid, serum iron

– – √ (V0, V4, V6, V8)

 � PTH, ferritin – – √ (V0, V2, V4–V8)

 � Hs-CRP, IL-6, IL-10,
 � TNF-α, β2-MG

– – √ (V0, V2, V4–V8)

 � KDQoL-SF – – √ (V0, V4, V6, V8)

 � MoCA – – √ (V0, V2, V4–V8)

 � SGA – – √ (V0, V2, V4–V8)

 � Vascular access – – √ (V0–V8)

 � Medical costs – √ √ (V0–V8)

Complications related to dialysis – – √ (V0–V8)

 � AEs, SAEs – √ √ (V0–V8)

Concomitant medications – √ √ (V0–V8)

‘√’ represents selected follow-up items; ‘–’ represents not-selected follow-up items.
AEs, adverse events; ALB, albumin; ALT, alanine transaminase; AST, aspartate transaminase; BUN, blood urea nitrogen;eGFR, estimated 
glomerular filtration rate; HCG, human chorionic gonadotropin; Hs-CRP, high sensitive C-reactive protein; IL, interleukin; KDQoL-SF, Kidney 
Disease Quality of Life Short Form; β2-MG, β2-microglobulin; MoCA, Montreal Cognitive Assessment; PTH, parathyroid hormone; SAEs, 
serious adverse events; Scr, serum creatinine;SGA, Subjective Global Assessment; T-BIL, total bilirubin; TNF-α, tumour necrosis factor alpha.

All participants will undergo haemodialysis treatment 
using capacity control dialysis machines, bicarbonate 
dialysate, a blood flow volume of 200–300 mL/min and a 
disposable high-flux or low-flux dialyser with membrane 
area of 1.3–1.6 m2. The dialysis dose is 4 hours per treat-
ment, performed two or three times per week; and the 
recommended single pool Kt/V (spKt/V) is more than 
1.2.19 27 28 However, despite the existence of dialysis 
management guidelines in China, there is still a potential 
for treatment variation between the participating centres.

Intervention
Participants allocated to the ‘optimal-start dialysis’ group 
will commence dialysis when their DIFE values are 
between 30 and 35. Participants allocated to the ‘late-start 
dialysis’ group will be monitored based on the changes in 
DIFE values in the predialysis visiting stage every 12 weeks 
until their DIFE values are less than 30, and then dialysis 
will commence. Participants allocated to the ‘late-start 
dialysis’ group will be able to commence dialysis earlier 
based on the recommendation of their caring physician, 
although they should have a DIFE value of no less than 30. 

For instance, participants showing obvious uraemia symp-
toms, volume overload and hyperkalaemia, for which the 
reasons for early initiation of dialysis will be recorded; this 
will allow for a subsequent analysis of actual DIFE at the 
dialysis start time.

Outcome measurement
All enrolled participants will be followed up until death 
or until 144 weeks after the last patient is randomised. 
Participants in the ‘late-start dialysis’ group will be assessed 
every 12 weeks in the predialysis visiting stage. During the 
postdialysis visiting period, data will be collected every 12 
weeks in the first year of follow-up and every 24 weeks in 
the next 2 years of follow-up. The detailed follow-up items 
in different visiting stage are shown in table 1.

Comprehensive demographic data (age, gender, 
ethnicity, height, weight, education, employment, causes 
of ESRD, medical history, presence of comorbid condi-
tions) will be collected for all participants at baseline. 
Virology examination (HBV antigen, HCV antibody, 
HIV antibody, syphilis antibody) and human urine chori-
onic gonadotropin will be tested in the screening stage. 
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Vital signs, including temperature, heart rate, respira-
tory rate, and non-invasive blood pressure will be moni-
tored at each follow-up. Biochemical indexes, including 
blood cell count (red cells, white cells and platelets), 
haemoglobin, blood urea nitrogen (BUN), serum creat-
inine (Scr), eGFR, electrolytes (serum sodium, serum 
potassium, serum chloride, serum calcium and serum 
phosphate), alanine transaminase, glutamic-oxaloacetic 
transaminease, total bilirubin, blood glucose, serum lipid, 
serum iron, parathyroid hormone (PTH) and ferritin 
will be tested every 12 or 24 weeks in each participating 
centre. Inflammatory biomarkers, including high-sen-
sitivity C-reactive protein (hs-CRP), interleukin (IL)-6, 
IL-10, tumour necrosis factor alpha and β2-microglobulin 
will be tested every 24 weeks by the central laboratory in 
the Kidney Disease Research Institute of Dalian Medical 
University. Nutritional status, assessed using Subjec-
tive Global Assessment (SGA)29 and the serum albumin 
level,will be assessed every 24 weeks. Quality of life will 
be measured using the well-validated Kidney Disease 
Quality of Life Short Form30 31 every 48 weeks; and cogni-
tive function will be assessed using the Montreal Cogni-
tive Assessment32 every 24 weeks. The use of concomitant 
medications, including calcium channel blockers, statins, 
ACE inhibitors, angiotensin receptor blockers and eryth-
ropoiesis stimulating agents will be recorded at baseline 
and during the follow-up period. Medical costs will be 
recorded in the predialysis visiting stage and postdialysis 
visiting stage using both the questionnaire and medical 
insurance records of the participants, including dialy-
sis-related costs, hospitalisation-related costs and outpa-
tient costs of comorbidities treatment.

All the above-mentioned data will be recorded on stan-
dardised online electronic case report forms (eCRFs) 
based on an electronic data acquisition system. All adverse 
events (AEs) will be recorded on the eCRFs on specific 
pages reserved for this purpose. Serious adverse events 
(SAEs) are defined as death, life-threatening illness, 
hospitalisation (or prolongation of initial hospitalisa-
tion), causing disability or permanent damage, a congen-
ital anomaly or a birth defect. Completed eCRFs will be 
entered into a secured central database for independent 
quality control and centralised analysis.

Endpoint measurements
The primary endpoint is the 3-year all-cause mortality 
following randomisation to the ‘optimal-start dialysis’ 
or ‘late-start dialysis’ groups. Secondary endpoints 
include cerebrocardiovascular events (non-fatal myocar-
dial infarction, non-fatal stroke, transient ischaemic 
attack, new-onset angina, acute heart failure or severe 
arrhythmia requiring hospitalisation), infectious compli-
cations, haemodialysis complications (including changes 
of vascular access, vascular access related infection, 
fluid and electrolyte disorders and cognitive dysfunc-
tion), annual hospitalisation (proportion of participants 
admitted to hospital every year), quality of life, nutrition 
assessment, cognitive dysfunction and medical costs.

Statistical analysis
For all baseline and outcome variables, the number of 
available measurements and the number of missing values 
will be recorded. All analyses will be conducted according 
to the intention-to-treat (ITT) principle,33 that is, all 
randomised patients will be analysed in the groups to 
which they were originally allocated, and non-compliance 
with treatment and other violations of the protocol will be 
measured and reported as an ITT effect estimate. We also 
will perform inverse probability weighting to adjust the 
selection bias due to attrition.34 Continuous variables will 
be checked for normal distribution and will be presented 
as the mean and SD or median and IQR as appropriate. 
Comparisons of continuous variables will be performed 
using Student’s t-test for normally distributed variables 
and the Mann-Whitney U test for non-normally distrib-
uted variables. Categorical variables will be presented as 
numbers and percentages and analysed using the χ2 test. 
The primary outcome of 3-year all-cause mortality will be 
compared between the optimal start and late start dialysis 
groups using the Cochran-Mantel-Haenszel procedure, 
adjusting for centre. A logistics regression model will 
be performed to adjust for potential confounders, such 
as age, sex, body mass index, urine volume, SGA, BUN, 
Scr, haemoglobin, serumebumin, serum phosphorus, 
PTH, ferritin, Hs-CRP, IL-6, IL-10, TNF-α, β2-MG, cause 
of ESRD, vascular access, comorbidity, complication of 
dialysis and dialysis mode. All analyses will be performed 
using SAS V.9.2 (SAS Institute) by the team of statisticians 
at the Fuwai Hospital, China. All reported p values will be 
two sided, and p values less than 0.05 will be considered 
significant.

Ethics and dissemination
Ethics
Ethical approval for the study protocol was obtained from 
the ethics committees of the First Affiliated Hospital of 
Dalian Medical University (Registration No: YJ-KY-2017-
119) and the ethics committees of all participating 
centres (see online supplementary file). The study was 
registered on 29 December 2017 at the ​ClinicalTrial.​gov 
(NCT03385902).

Informed consent and withdrawal from the study
Each participant or their authorised surrogates will sign an 
informed consent form. The process of informed consent 
will be in accordance with the Declaration of Helsinki. 
Participants will be fully informed about the ADIFE study 
by the investigators, and will be able to discuss the trial 
process with their nephrologists and contact the investi-
gator directly to request further information. Participants 
and authorised surrogates will receive the related mate-
rials of informed consent. Participants will be informed of 
their right to withdraw from the study, either at their own 
request or at the discretion of the investigator, at any time 
without their care being affected in any way.
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Dissemination plan
Survey data will be exported directly from the eCRFs as 
a text file and imported in electronic form for scoring 
and analysis using statistics software. A detailed data-
base will track participants’ progress through the trial, 
including the scheduling of assessments and reminders 
to complete assessments. Detailed strategies, including 
phone or text message reminders, will be used to remind 
participants about upcoming assessments. All members 
of the research team and other associated personnel will 
have access to the final trial dataset in both identified and 
reidentifiable forms.

Printed data will be stored in locked filing cabinets, 
accessible only to the research team. Electronic data will 
be stored on password-protected computers or servers 
that are only accessible to the research team. All paper 
and electronic records will be retained and disposed of in 
accordance with the requirements of the Criteria for the 
Quality Control of Clinical Trial from Drugs China Food 
and Drug Administration.

The results from the outcome measures will not be 
presented in a way that compromises the confidentiality 
of the participants. Descriptions of participants will not 
allow identification of individual participants, and indi-
vidual results and individual names will not be revealed. 
Final reports and publications will only comprise aggre-
gated results. At completion of the study, participants 
will receive a plain text summary of the study results 
in Chinese. Scientific reports of the main outcomes, 
secondary outcomes and process evaluation will be 
submitted to an international peer-reviewed journal. The 
results will also be presented at national and international 
conferences relevant to the subject fields.

Data management
All information concerning the participants will be 
recorded on standardised online eCRFs, which will be 
anonymised and saved on password-protected computers. 
The data monitoring committee, which will be indepen-
dent from the sponsor and any other competing inter-
ests, will meet twice yearly to review the efficacy and safety 
data.

Oversight committees
A Trial Steering Committee has been set up and will 
include an independent chairperson, 25 independent 
members, and the study investigators.

Safety monitoring
AEs will be closely monitored. These are events that are 
likely to affect the safety or physical or mental integrity 
of the participants in the trial to a significant degree. 
SAEs must be reported to the sponsor (the First Affili-
ated Hospital of Dalian Medical University, China) and 
the State Food and Drug Administration promptly, by fax 
or telephone, by the investigators, followed by a written 
report within 24 hours. The sponsor will be notified 

immediately of any case where the above definition 
applies during the trial.

Discussion
The timing of dialysis initiation is a risk factor that 
affects the prognosis of patients with ESRD. However, 
the optimal timing of dialysis initiation remains unclear. 
Some studies showed that an early start of dialysis was 
associated with a lower risk of mortality,5 whereas others 
studies indicated either a survival advantage of late-start 
dialysis3 11 12 35 or comparable mortality risk between early-
start and late-start dialysis.36 37 The IDEAL study indicated 
that using eGFR as the primary guide for when to start 
dialysis should probably be abandoned in a patient with 
progressive advanced CKD.10

The novel DIFE score integrates subjective clinical 
variables of uraemic signs and symptoms with objective 
biochemical markers beyond serum creatinine and eGFR 
to assess the timing of dialysis initiation in patients with 
ESRD, providing an individualised, effective and conve-
nient tool for dialysis initiation decision-making. The 
results of ADIFE study will provide evidence to evaluate 
the accuracy and efficacy of DIFE and should indicate 
optimal timing of dialysis initiation for patients with 
ESRD approaching the need for maintenance dialysis. 
For some nephrologists and non-nephrologists with less 
training who may not know how to interpret laboratory 
values and clinical signs, a formula to calculate when to 
start dialysis could help them to deliver safe care.

The DIFE formula was established via a previous retro-
spective multicentre cohort study using data from patients 
receiving haemodialysis, and the ADIFE study will further 
assess the clinical accuracy and applicability of DIFE to 
guide the timing of haemodialysis initiation. Therefore, 
the ADIFE study will exclude participants awaiting peri-
toneal dialysis and transplantation; however, we have 
already planned to assess the applicability of DIFE to 
guide the timing of dialysis for patients undergoing peri-
toneal dialysis in another clinical study.

Trial status
Recruitment has commenced using digital social media 
networks and print-based advertising nationwide in April 
2018. Completion of recruitment is expected in April 
2020. The study will be completed by December 2023.
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