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1. Research background

At present, there are about 40,000 new allogeneic hematopoietic stem cell

transplantation (HSCT) cases every vear in the world, among which about a

quarter occur in China 2. Allo-HSCT has become the primary treatment method

for some hematological diseases such as refractory and relapsed acute leukemia
and bone marrow failure. Immune reconstitution after HSCT is highly variable

among patients, and this variability influences prognosis.

Due to the high heterogeneity of patients and overall small sample sizes, however,
it 1s difficult to summarize all the published literature regarding post-transplant
immune reconstitution. Previous studies usually did not conduct an independent
validation of their major results and in addition were often limited by small
population size (less than 200 patients) or short duration of immune

profiling (1 year or less) 281, Moreover, aside from some exceptions, researchers
often did not evaluate multiple immune variables holistically when assessing a
patient's immune reconstitution 2=, In other words, there has been no consensus
on how to assign a score to a patient's multi-time-point and multivariate immune

data.

Previous foundation of research
The researchers have 111,50 post-transplant immune profiles of 1945 patients
who underwent HSCT at the Institute of Hematology, Chinese Academy of
Medical Sciences (IHCAMS) and the First Affiliated Hospital of University of
Science and Technology of China (FAHUSTC) between 2012 and 2020. The
Previous work identified the Composite Immune Risk Score (CIRS) that
integrates eight immune factors for predicting early mortality after HSCT, and
validated the CIRS in two independent subsets of the patients from two medical

centers. In multivariate analysis, a CIRS during days 91-180 remained an



independent risk factor for early mortality after allogeneic HSCT (HR, 1.80; 95%
C.I., 1.28-2.55; p = .00085). This result has been published in American Journal
of Hematology in 2022 1,
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2. Study objective
To assess the effectiveness of interventions including health monitoring and

regular return follow-up reminders for patients with a high CIRS.



Study design

This is a prospective multi-center randomized-controlled clinical trial.

Study population
Adult patients receiving allo-HSCT.
4.1 Inclusion criteria
1) Patients must be > 16 years of age;
2) Patients receiving haploidentical allo-HSCT;
3) Patients have to sign an informed consent form before the start of the
research procedure.
4.2 Exclusion criteria
Patients who meet any of the following criteria will not be enrolled in the study:
1) Tandem transplantation or multiple transplantations;
2) Mental or other medical conditions that make the patients unable to comply
with the research treatment and monitoring requirements;
3) Patients who are ineligible for the study due to other factors, or will bear
great risk if participating in the study.
4.3 Drop-out and withdrawal criteria
A patient may withdraw from the study if he/she does not wish to continue
participating in the study, and the date and reason for withdrawal shall be recorded.
The investigator may also decide to discontinue a patient from the clinical study if

there is an unacceptable risk.
Study regimen

5.1 Risk prediction
The patients were randomly divided into intervention group and control group (the
probability of entering the intervention group is 0.5). Physicians assessed the risk
level of patients in the intervention group based on their immune status on days 91-

180 using the CIRS.



>

Scored as high risk: health monitoring & reminders for blood tests weekly &
reminders for follow-up visits until 1 year post-transplant.

Scored as intermediate risk: health monitoring & reminders for blood tests
monthly & reminders for follow-up visits until 1 year post-transplant.

Scored as low risk: reminders for follow-up visits until 1 year post-transplant.

5.2 Health surveillance

Things as follows will be recorded by patients every day using the app:

)
2)
3)
4)

S)

Body temperature

Body weight

White blood cell count, platelet, hemoglobin

Total bilirubin, alanine aminotransferase, glutamine aminotransferase,
creatinine

Any discomfort? (Difficulty in breathing, cough, sputum, abdominal pain,
diarrhea, vomiting, palpitations, chest pain, Frequent, urgent or painful
urination, edema of eyelids or lower extremities, dry eyes or mouth, new rash,
bleeding from nose or gums or visible bleeding spots on skin, drowsiness or

impaired consciousness)

5.3 Early warning and suggestion

When there is any abnormality in the patient's daily health monitoring

information, the app will suggest the patient to consult the doctor in time or send

a message to remind the doctor to pay attention to the patient's condition.
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Figure 1. Study flowchart

6. Study assessment and follow-up

Patients will be regularly followed up after transplantation. Data on infection,

relapse and survival will be collected.

7. Study endpoints

» Primary endpoint: survival after transplantation.
» Secondary endpoints: non-relapse mortality rate, relapse rate, incidence of

infections and immune cells count.

8. Sample size calculation

456 transplant patients are expected to be enrolled.



10.

11.

The 1.5-year survival rates of previous adult patients at the IHCAMS was 86%
during 1 January 2019 — 31 December 2021. The 1.5-year survival rates of
intervention group will improve to 92% per the researchers’ estimation. To attain a
0.05 significance level and a 0.8 power at a presumed 10% dropout rate, > 456

participants will need to be enrolled.

Statistical analysis
SAS and R statistical analysis software will be used to conduct the statistical
analysis tailored to data properties. All comparison tests will be two-sided, and

statistical significance will be defined as P < (.05 in all the analyses.

Ethical review
The study will be conducted in accordance with the Declaration of Helsinki (2013),
relevant regulations issued by the government of the People’s Republic of China,

and additional precautions required by the ethics review committee at the [IHCAMS.

Before the study, the investigator will obtain approvals from the ethics review
committee at the IHCAMS regarding the study protocol data sheet, informed
consent form, subject enrollment form, and other relevant information to be
provided to the subject before enrollment. During the study, if there is any
amendment to the study protocol data sheet, informed consent form, subject
enrollment form, and other relevant information to be provided to the subject before
enrollment, renewed approvals shall be obtained from the [IHCAMS ethics review

committee before continuation of the study.

Preservation of research data
All data of this study will be stored at the IHCAMS. Data sharing among the
researchers will abide by the regulations of the People’s Republic of China

regarding desensitization.



