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Abstract: Background: Predictive nursing is a new concept proposed in recent years. Studies have shown that predictive
care is effective in critically ill and surgical patients. However, the application and research of predictive nursing in patients
with allogeneic hematopoietic stem cell transplantation (allo-HSCT) during perioperative period is still lacking. Objective:
The value and clinical effect of predictive nursing in allo-HSCT during the perioperative period. Methods: Retrospective
analysis was performed on 36 patients with hematological disease who had received allo-HSCT. Observation group A was the
patient who received oral care, perineal care and perianal care during the transplantation period; group B was the patient who
received only one of the three care items; group C was the patient who received no nursing intervention. And then the time of
stem cell transplantation, the incidence of infection, and the cost of treatment were analyzed among the three groups. Results:
Predictive nursing intervention can significantly shorten the transplantation time of granulocytes and megakaryocytes (A vs.
C, P=0.000, P=0.000; B vs. C, P=0.000, P=0.000). Patients receiving oral care, perineal care and perianal care at the same
time had a tendency to shorten the transplant time of stem cells and effectively reduce the incidence of respiratory and urinary
tract infections compared with patients receiving only one nursing intervention (X2=5.538, X2=5.924; P=0.019, P=0.05). And
reduce the cost of treatment during transplantation (A vs. C, P=0.006). Conclusions: In the perioperative period of allogeneic
hematopoietic stem cells, various predictive nursing interventions can shorten the transplantation time of stem cells, reduce
the incidence of infection, and thus reduce the economic burden of patients. It is a cheap and effective method and worthy of
clinical application.
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1. Introduction
Allogeneic hematopoietic stem cell transplantation
(allo-HSCT) is an adoptive immunotherapy method to treat
hematologic malignancies, bone marrow hematopoietic
diseases and genetic metabolic disorders [1, 2]. The
mechanism of treatment is that tumor cells, pathological
hematopoietic cells and immune cells are cleared by
preoperative super-dose chemotherapy or systemic extensive
radiotherapy. Then the donor's healthy hematopoietic stem
cells were implanted into the patient, so that the patient can
restore normal hematopoietic and immune functions. This
suggests that patients must experience a period of extreme
immune deficiency prior to stem cell implantation survival
and immune reconstitution, which studies have shown to last

on average about 14 days [3]. During periods of
immunodeficiency, infection is the most common
complication. Once the infection occurs, it will be a fatal blow
to the patient's life and economy. In clinical practice, the
traditional preventative treatment including systemic drug
bath and negative pressure aseptic laminar flow ward
monitoring, both have been widely accepted. However, the
prophylactic use of antibiotics is still controversial. In addition,
predictive nursing is a new concept proposed in recent years,
which refers to the simple way before the occurrence of
adverse events to block the initiation of the event, so as to
improve the prognosis of patients and reduce the cost of
treatment [4, 5]. Studies have shown that predictive care is
effective in critically ill and surgical patients. However, the
application and research of predictive nursing in patients with
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allo-HSCT during perioperative period is still lacking [6].
Therefore, the clinical data of 36 patients with hematological
disease who had undergone allo-HSCT were retrospectively
analyzed.

2. Materials and Methods
2.1. Patients and Samples
A retrospective analysis was performed on 36 patients with
hematologic diseases treated with allo-HSCT from January
2016 to December 2019, including 28 cases of acute leukemia,
6 cases of myelodysplastic syndrome, and 2 cases of aplastic
anemia. Inclusion criteria: patients' diseases were confirmed
by bone marrow aspiration and bone marrow biopsy, no site
infection was found from admission to allo-HSCT, and no
antibiotic treatment was used. Exclusion criteria: patients with
autoimmune related diseases, infection or adopted by
antibiotic therapy, with difficulty in language communication
or mental disorders, and Patients who cannot undergo
allo-HSCT due to unsuitable match or economic conditions.
According to the purpose of retrospective analysis, patients
were divided into group A, B and control group C. In group A,
there were 10 males and 6 females, aged between 18 and 52
years old, with an average age of (43±12) years old. In group
B, there were 4 males and 6 females, ranging in age from 16 to
56 years old, with an average age of (44±11) years. In the
control group, there were 6 males and 4 females, aged between
21 and 58 years old, with an average age of (47±9) years old.
There was no statistical difference in age, gender and other
data of patients in each group.
2.2. Groups
Patients were divided into group A, B and C. Group A
received oral care, perineal care and perianal care daily from 1
week before allo-HSCT to the perioperative period. Group B
received only one of the three nursing interventions. Group C
is the control group.
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2.3. Observation Indexes
The first observation is the time of HSCT: from the day
when stem cells were returned to the recipient to the
successful time of stem cell transplantation, the criterion of
granulocyte
restoration
was
absolute
value
of
neutrophils>0.5x10^9/L, and platelet>20x10^9/L were the
recovery criteria for megakaryocytes. Second is the incidence
of perioperative infections (including respiratory, digestive
and urinary tract infections). Third is perioperative
hospitalization cost.
2.4. Statistical Analysis
SPSS20.0 statistical software was used for data processing.
Chi-square test was used for counting data between groups.
Two independent sample T tests were used for measurement
data. Statistical significance was accepted at p<0.05.

3. Results
3.1. Comparison of Successful Time of HSCT Between
Group A, B and Control Group C
The table 1 shows the transplantation time of granulocytes
and platelets in each group. Compared with group C, the
transplantation time of granulocyte and platelet in group A and
B were significantly reduced (A vs C, P=0.000, P=0.000; B vs
C, P=0.000, P=0.000), the results suggested that predictive
nursing intervention in the perioperative period of HSCT
could significantly shorten the transplantation time of
granulocytes and megakaryocytes. In addition, further
analysis found that patients receiving oral care, perineal care
and perianal care at the same time had a tendency to shorten
the transplant time of stem cells compared with patients
receiving only one of the nursing interventions, but the
difference was not statistically significant (A vs B, P=0.448,
P=0.880; figure 1).

Figure 1. Comparison of granulocyte and platelet graft time in each group.
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Table 1. Comparison of granulocyte and platelet graft time in each group (day X±s).
Group
Group A
Group B
Group C

The transplantation time of granulocyte
12.29±1.069
12.60±0.840
14.70±1.160

the transplantation time of platelet
12.71±1.326
12.80±1.390
15.80±0.919

Group A received three nursing interventions simultaneously; Group B received only one nursing interventions; Group C is the control group

3.2. Comparison of Infection Probability Between Group A,
B and Control Group C
The chi-square analysis showed that the incidence of
respiratory and urinary tract infection could be effectively
reduced when patients received three nursing interventions
during the transplantation period (X2=5.538, X2=5.924;
P=0.019, P=0.05; Table 2). Moreover, patients receiving only
one of the nursing interventions can effectively reduce the
incidence of respiratory and urinary tract infections.
(X2=5.609, X2=3.638; P=0.018, P=0.05; Table 3). There was
no statistical difference in the influence of nursing
intervention on the incidence of digestive tract infection.
Table 2. Comparison of infection between Group A and control Group C
(frequency).
Group
Group A
Group C
X2
P

respiratory
1
6
5.538
0.019

digestive tract
0
2
0.997
0.318

urinary tract
1
5
5.924
0.05

Group A received three nursing interventions simultaneously; Group C is the
control group
Table 3. Comparison of infection between group B and control Group C
(frequency).
Group
Group B
Group C
X2
P

respiratory
2
6
5.609
0.018

digestive tract
1
2
0.882
0.350

urinary tract
2
5
3.638
0.05

Group B received only one nursing interventions; Group C is the control
group

3.3. Comparison of Total Cost of Treatment Between Group
A, B and Control Group C
The total cost of treatment for each group is shown in Table
4. What’s more, further analysis found that the overall cost of
patients receiving three nursing interventions was lower than
those receiving no nursing intervention (A vs. C, P=0.006;
figure 2). Even the total cost of patients receiving single
nursing intervention was still lower than those who did not
receive nursing intervention, although the difference was not
statistically significant (B vs C, P=0.116).
Table 4. Comparison of total cost of treatment during transplantation in each
group (yuan X±s).
Group
Group A
Group B
Group C

Total cost of treatment during transplantation
16481±2393
18171±3388
21666±5765

Figure 2. Comparison of total cost of treatment in each group.

4. Discussion
Allo-HSCT is an adoptive immunotherapy method to treat
hematologic malignancies, bone marrow hematopoietic
diseases and genetic metabolic disorders [7]. Allo-HSCT has
become one of the rare methods to cure leukemia in clinical
for those with high risk blood system disease [1, 3]. Before the
implantation of stem cells into the receptor, a super-dose
chemotherapy or systemic extensive radiotherapy is required
to remove tumor cells, pathological hematopoietic cells, and
immune cells from the body. This suggests that patients must
experience a period of extreme immune deficiency prior to
stem cell implantation survival and immune reconstitution.
Studies have shown that myelosuppression after
transplantation is a period of significantly increased mortality.
The most common cause of death was sepsis, which
eventually led to septic shock, and the time of HSCT was
positively correlated with infection rate [8]. The infection will
be a fatal blow to the life and economy for patients with severe
immune deficiency. In clinical practice, the traditional
preventative treatment including systemic drug bath and
negative pressure aseptic laminar flow ward monitoring, both
have been widely accepted. However, the prophylactic use of
antibiotics is still controversial [9]. In addition, predictive
nursing is a new concept proposed in recent years, which
refers to the simple way before the occurrence of adverse
events to block the initiation of the event, so as to improve the
prognosis of patients and reduce the cost of treatment [5].
Studies have shown that predictive care is effective in
critically ill and surgical patients. However, the application
and research of predictive nursing in patients with allo-HSCT
during perioperative period is still lacking [4, 10].
In this study, clinical data of 36 patients with hematopathy
who had undergone allo-HSCT were retrospectively analyzed.
The results showed that predictive nursing intervention in the
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perioperative period of allo-HSCT could significantly shorten
the transplantation time of granulocytes and megakaryocytes.
Further analysis found that patients receiving oral care,
perineal care and perianal care at the same time had a tendency
to shorten the transplant time of stem cells compared with
patients receiving only one of the nursing interventions. In
addition, the analysis showed that the incidence of respiratory
and urinary tract infection could be effectively reduced when
patients received three nursing interventions during the
transplantation period. Patients receiving only one of the
nursing interventions can also effectively reduce the incidence
of respiratory and urinary tract infections. The transplantation
time of stem cell is shortened after predictive nursing
intervention, which may be due to the low incidence of
infection and Long-term intensive antibiotic therapy is not
required in these patients. A large number of studies have
shown that the restoration of intestinal microenvironment
affects the viability of hematopoietic stem cells, and intensive
antibiotic therapy is undoubtedly the most direct factor to
destroy intestinal flora, which indirectly extends the
implantation time of hematopoietic stem cell and the time
needed for the reconstruction of immune function of patients
[11-13]. What’s more, analysis found that the overall cost of
patients receiving three nursing interventions was lower than
those receiving no nursing intervention. The total cost of
patients receiving single nursing intervention was still lower
than those who did not receive nursing intervention. Moreover,
further analysis found that part of the higher costs came from
expensive fortified antibiotic drugs, with antifungal drugs for
lung infections accounting for the bulk of the cost, which was
highly consistent with the high incidence of pulmonary
infection during allo-HSCT [14].
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could significantly shorten the transplantation time of
granulocytes and megakaryocytes. On the other hand, the
incidence of respiratory and urinary tract infection can be
effectively reduced when patients received three nursing
interventions during the transplantation period, even in those
receiving only one type of care. What’s more, analysis found
that the overall cost of patients receiving three nursing
interventions was lower than those receiving no nursing
intervention. So predictive nursing is a cheap and effective
method and worthy of clinical application. These results
should prompt additional long-term studies to confirm.
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