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Purpose: To explore the effects of the clinical pathway on the outcomes of patients with non-variceal upper gastrointestinal bleeding.
Materials and Methods: Randomized controlled trial. The study was conducted in two medical centers in China from 1 June 2022 to 
31 December 2022. Patients with a diagnosis of non-variceal upper gastrointestinal bleeding who provided written informed consent 
were consecutively assigned to the intervention group. The patients in the intervention group were treated using the clinical pathway, 
while the control group received routine care and follow-up. Time, cost, complications, and prognostic indicators were analyzed. 
Intentional-to-treat analysis and per-protocol analysis were used for data analysis.
Results: A total of 114 eligible patients with non-variceal upper gastrointestinal bleeding were randomly divided into two groups and 
included in the intention-to-treat analysis. In addition, 106 patients were included in the per-protocol analysis. The median age of the 
106 patients was 57 years (range, 18–92 years) and 83.0% were male. There were no significant differences between groups regarding 
the baseline characteristics. The intervention group demonstrated a statistically significantly shorter length of stay, lower hospital cost 
(ie, cost during hospitalization, cost in the emergency room, and cost in the ward), significantly fewer cases of complications, and 
a higher level of patient satisfaction when compared with the control group. There was no significant difference between the two 
groups in the rates of transfusion, repeat endoscopy, rebleeding readmission, and mortality.
Conclusion: The implementation of the clinical pathway for patients with non-variceal upper gastrointestinal bleeding may help 
improve patient outcomes and satisfaction.
Trial Registration Number: ChiCTR2200060316.
Registration Link: https://www.chictr.org.cn/.
Keywords: clinical pathway, medical-nursing integration model, non-variceal upper gastrointestinal bleeding, patient, outcomes

Introduction
Non-variceal upper gastrointestinal bleeding (NVUGIB) is one of the most common acute and critical diseases, with an 
incidence of 19.4–57.0 per 100,000 individuals.1 Although the incidence of NVUGIB appears to decrease with 
improvements in modern medical techniques, the mortality rate related to upper gastrointestinal bleeding (UGIB) in 
China is estimated to be 4–14%.2 The medical resources are limited owing to the large population of China, and the 
management of NVUGIB is complex and challenging; thus, physicians and hospitals face the increasingly difficult 
challenge of reducing the length of stay (LOS) and healthcare costs while maintaining quality of care.
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The management of NVUGIB has evolved over the past decade with the development of endoscopic treatment and 
proton-pump inhibitor (PPI) acid-suppressive therapy.3 Evidence-based guidelines have highlighted that most patients 
with NVUGIB should receive PPI therapy immediately after admission and endoscopy within 24 h.4,5 Previous studies 
suggested that low-risk patients with UGIB can be safely managed in an ambulatory setting or discharged early.6,7 

Ideally, physicians should identify patients who are less likely to require intensive care and select them as outpatients 
after initial hemostasis; targeted nursing should be carried out according to the patient’s condition, reducing unnecessary 
treatment and allowing for earlier discharge, thereby resulting in substantial resource savings. However, evidence-based 
guidelines and previous findings that we recognize as appropriate are not sufficiently applied in clinical routines, the 
management of NVUGIB mainly focuses on condition monitoring and therapeutic care. Thus, the potential benefit of 
guidelines or practice norms may be lost, which might affect the treatment effect and management quality.8,9 A previous 
study suggested that physicians tend to be conservative in the management of low-risk UGIB, resulting in higher levels 
of care and longer hospital LOS.10 Consequently, the LOS of patients is likely to be significantly prolonged. Additionally, 
the traditional nursing mode has no obvious job duty division, which leads to a situation in which the nursing staff has no 
sense of working predictably and proactively, and nursing quality is lowered. Therefore, prolonged LOS, limited medical 
resources, and a lack of guidelines or practice norms related to nursing partially support the need for evidence-based 
enhanced recovery protocols.

The clinical pathway (CP) has been promoted for diseases that are frequent causes of hospitalization, expensive to 
treat, and have a high variation in approaches to diagnosis and treatment.11 It provides a way to promote cooperation and 
coordination between doctors and nurses, providing best practice guidance on the management of patients with particular 
diagnoses, such as geriatric trauma,12 macular degeneration,13 and thyroid nodular disease.14 A retrospective cohort study 
showed that the implementation of CP in patients who underwent total knee arthroplasty, with a focus on early 
rehabilitation, contributed to a reduction in the LOS and costs during hospitalization, with no increase in the readmission 
rate.15 A CP has been found to effectively reduce costs while maintaining the quality of care in the management of 
patients with UGIB.16,17 Nevertheless, there has been very little evidence to date examining the effectiveness of CPs with 
a focus on early rehabilitation for the management of NVUGIB in Eastern Asian populations in the most recent 10 years. 
Furthermore, the implementation of CPs requires medical and nursing integration. Involving multiple disciplines is 
beneficial for promoting cooperation between doctors and nurses, heightening the quality of nursing, and achieving the 
requirements and goals of effectively promoting high-quality treatment and care.18 Therefore, at the current treatment 
level, it is necessary to incorporate CPs into clinical practice using the input of a multidisciplinary team.

This study aimed to construct a CP for enhanced recovery under the medical–nursing integration model, reducing the 
hospital LOS and costs while maintaining the quality of care. We then compared the effectiveness of CP-directed 
management with that of routine practice in improving the outcomes of patients with NVUGIB. We present the following 
article in accordance with the CONSORT reporting checklist (see Appendix 1).

Materials and Methods
This study adopted a prospective, multicenter, randomized controlled design and was conducted at two medical centers in 
South-East China. The two centers are urban tertiary-care medical institutions for emergency endoscopy for NVUGIB in 
the Fujian province and receive a high number of referral emergency cases, with 2000 beds and 1500 beds respectively.

The study enrolled eligible patients according to the following inclusion criteria: (1) patients aged ≧18 years; (2) 
patients with overt signs of UGIB (hematemesis, melena, or both) at admission; (3) patients who met the diagnostic 
criteria for NVUGIB, as defined in the European Society of Gastrointestinal Endoscopy (ESGE) Guideline (2021);5 (4) 
patients with basic Chinese reading and writing skills, without mental disorders; (5) and patients (or their relatives on 
their behalf) who agreed to provide written informed consent to participate in this study. The exclusion criteria were as 
follows: (1) patients who were discharged from the emergency room (ER) automatically; (2) patients whose condition did 
not stabilize after initial resuscitation. Considering the study’s hypotheses and outcomes, the formula for calculating the 
two sample sizes was as follows:
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Notes: N1 and N2 are the sample contents required by the two groups; δ represents the difference between the mean of 
two populations; σ represents the standard deviation; α = 0.05 (two-tailed test), μα = 1.96 and μβ = 1.28.

The sample size was based on the data derived from a Phase II pilot study. The standard deviation of the LOS was 
9.39 days, and the difference between the means of the two groups was 4.09 days. We determined that 16 patients were 
required for each group. After allowing for a 20% loss to follow-up, ultimately, 20 patients were required for each group.

The study comprised four phases: (1) development and dissemination of the CP for NVUGIB, (2) pilot testing of the 
CP and study protocol, (3) examination of the effectiveness of the CP, and (4) continuous follow-up.

Phase I of the study (ie, the development and dissemination of the CP for patients with NVUGIB) began with 
a review of the relevant literature. A comprehensive search of PubMed, Web of Science, Embase, Cochrane Library, 
CINAHL, WANGFANG (Chinese), CNKI (Chinese), VIP (Chinese), and CBM (Chinese) from inception to 
December 2021 was undertaken to identify articles that concerned evidence-based assessment, diagnosis, and manage-
ment of patients with NVUGIB (using PubMed as an example, the detailed search strategy is shown in Appendix 2, 
Supplementary Table 1). All the search results were exported to EndNote version 20 (Thomson Reuters, Toronto, 
Canada). The relevant literature was reviewed to develop a CP for NVUGIB.

Following the literature review, a retrospective study was conducted between January 2021 and December 2021, and 
consecutive patients with a first diagnosis of NVUGIB were included. The clinical data of these patients were analyzed to 
determine their LOS, cost of hospitalization, and treatment and nursing measures. The results of the literature review 
have been supplemented and adjusted. From January 2022 to April 2022, a multidisciplinary committee of ten experts 
chaired by one of the authors, including representatives from the ER, endoscopy unit, and gastroenterology department, 
held two meetings to reach a consensus on the CP. The work responsibilities of the medical staff in each department were 
also clarified. The CP is presented and reviewed. Special attention was paid to the “hand-offs” approach and to 
overcoming the major barriers to implementation.

The CP is an 23-page, double-sided, A4 paper-based document that comprised two parts: 1) the hospitalization 
procedure, and 2) a checklist containing three parts of treatment and care from admission to discharge. Residents and 
nurses filled in the blanks and marked the boxes on the checklists. The checklists were then given back to the chief 
residents when the enrolled patients were discharged (the CPs are shown in Appendix 3).

Dissemination of the CP and education of all necessary personnel in each department was continued for the duration 
of the study through 1) a weekly multidisciplinary committee during the first 4 weeks to make adjustments as 
necessary; 2) a monthly ward staff meeting to assess feedback regarding recommendations for improving the CP; 3) 
an orientation meeting at the beginning of every month when interns/residents/chief residents changed; and 4) printed 
sheets documenting the CP, which were clipped to the outside front cover of the in-patient chart as a formal part of the 
medical records, to avoid omissions caused by different levels and abilities of personnel.

Phase II of the study (ie, pilot testing of the CP) was conducted between 20 May 2022 and 20 June 2022. The purpose 
of phase II was to determine the feasibility of the study protocol, CP, and data collection instruments. The pilot study was 
similar to the main study in terms of the study setting, participant selection criteria, intervention duration, and outcome 
measures. Four avenues were identified and targeted for intervention in CP: 1) early endoscopy for early diagnosis in the 
ER (within 24 h); 2) reduction in LOS in the ER (within 24 h); 3) early feeding after endoscopy (within 24 h); and 4) 
early discharge (within 5–7 days).

Phase III of the study will be conducted between 1 July 2022 and 31 December 2022, recruiting all consecutive 
patients with NVUGIB from the two centers. Participants were numbered individually. A research nurse, independent of 
the trial, randomly assigned the patients in a 1:1 ratio using the website software program Research Randomizer (http:// 
www.random.org). Treatment assignments were concealed in numbered, sealed envelopes. The researchers of the 
investigation team obtained written informed consent from eligible patients, and the research nurse opened the sealed 
envelope with the assigned intervention. Due to the nature of the intervention, patients, clinicians, and the study team 
could not be blinded to the treatment allocation.
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Both groups underwent endoscopy and were closely monitored. In the UC group, patients with NVUGIB under-
went routine practice at our institution. The patients in the CP group were treated using CP-directed management, 
which started in the ER and ended after the patients were discharged, requiring nursing, medical, and ancillary staff to 
observe and manage the patient in the ER, endoscopy unit, and gastroenterology department. Patients with no need for 
endoscopic hemostasis or who underwent successful endoscopic treatment for high-risk stigmata (Forrest I and IIa) 
were classified as low-risk. For low-risk patients, oral feeding (a liquid diet that did not require chewing) was initiated 
within 24 h of endoscopy. A soft diet (eg, rice gruel) was administered for 4–5 days, followed by a regular diet 
thereafter.

The CP involved education about the preparations before, during, and after endoscopy, providing patients and their 
relatives with the necessary knowledge about the disease or procedure as well as psychological care. For improving 
physicians’ and nurses’ adherence to the CP, the directors of the ER and ward, nurse managers of the ER and ward, and 
staff established weekly case review meetings to discuss and monitor the progress of the implementation. Any variances 
to the pathway or complications were reported.

Phase IV continuous follow-up: In this study, a person is identified as responsible for continuous follow-up (nurse 
manager or charge nurse in the ward). We shared the result from the first evaluation for future continued monitoring and 
evaluation by the institution during the 30-day follow-up period.

Data Collection
The following data of the enrolled patients were blinded and collected by two research assistants who used a pre- 
designed data collection form: demographic data (sex and age), medical insurance, education level, occupation, 
marital status, original residence, smoking and alcohol history, medication on admission, history of UGIB, time 
from the onset of symptoms to the admission to the hospitals, presenting symptoms, vital signs (blood pressure 
and pulse), laboratory findings, estimated blood loss, mental status, skin condition, endoscopic diagnosis, and 
treatment. The updated Charlson Comorbidity Index (updated CCI) was used to evaluate the health status of 
patients, which has been validated in patients with UGIB (Supplementary Table 2). As the prognosis might be 
worse if the updated CCI was 3 points or more, we divided patients into two groups (score 0–2 and score 3 or 
more).

The adverse outcomes (complications during hospitalization, repeat endoscopy, 30-day rebleeding, unplanned read-
mission, and mortality) and transfusion of the patients were recorded. All data were entered into Excel and checked to 
ensure the accuracy of the data collection.

Statistical Analysis
Categorical variables were described using numbers and percentages. Chi-square (χ²) tests were used to measure 
associations between categorical variables. The rate difference and 95% confidence interval (CI) were calculated. 
Continuous variables were tested for normal distribution using the Kolmogorov–Smirnov test and Q-Q Plots. 
Continuous variables were described using means and standard deviations and then compared between the groups 
with a Student’s t-test and a Mann–Whitney U-test for parametric and nonparametric data, respectively. The median 
difference and 95% CI were also calculated. Differences in demographic characteristics between groups were reported at 
baseline.

Two analysis sets were defined in this study: the intention-to-treat (ITT) and per-protocol (PP) sets. The ITT 
population included all patients who met the inclusion criteria and were randomized. Patients who did not follow the 
protocol were excluded from the PP analysis. A PP analysis is one with no adjustment for confounding, will be valid only 
if adherence occurred completely at random.19 We performed analyses both in the ITT and PP populations. Data were 
analyzed using SPSS Statistics for Mac (version 28.0; IBM Corp., Armonk, NY, USA) and the level of significance was 
set at a P value of < 0.05 for all analyses.
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Results
Demographic Characteristics of the Sample
A total of 180 patients with NVUGIB were enrolled consecutively, of whom 114 were randomized (56 patients were 
included in the CP group, and 58 patients were included in the UC group); 66 patients were excluded based on the 
exclusion criteria. A further eight patients were excluded from our analysis (Figure 1). Follow-up was completed for 106 
patients, and these data were included in the PP analysis. The median age of the 106 patients was 57 years (range, 18– 
92 years) and 83.0% were male. The proportion of patients with peptic ulcer at the time of admission was 82.1%, and 
44.3% of patients received endoscopic hemostasis; 20.4% (11/54) of patients were transferred from other hospitals in the 
CP group, and 34.6% (18/52) of patients referred in the UC group. All patients in the present study received endoscopy. 
We compared the difference in demographic characteristics between those eight patients who were excluded from our 
analysis (Supplementary Table 3).

Figure 1 Patient flow chart. 
Abbreviations: ITT, intention-to-treat; PP, per-protocol.
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The baseline demographic and clinical characteristics of the study population are summarized in Tables 1 and 2. The 
study sample overall was mostly male and married. In the UC group, the median age was 59 years (range, 18–92 years); 
19.6% (11/56) of patients were transferred from other hospitals in the CP group, and 32.8% (19/58) of patients were 
referred. Melena and hematemesis were the most common symptoms at presentation. Endoscopic hemostasis was most 
commonly performed using electrocoagulation or argon plasma (n = 36).

Table 1 Baseline Characteristics of Patients

All Patients  
(n = 114)

CP Group  
(n = 56)

Usual CARE 
Group  

(n = 58)

x2 z p-value

Age (years), median (IQR) 59 (46–68) 55 (45.3–67) 61 (46–73) −1.681 0.093

Male sex, n (%) 96 (84.2) 47 (83.9) 49 (84.5) 0.007 0.935

Medical insurance
UEBMI, n (%) 47 (41.2) 22 (39.3) 25 (43.1) 1.389 0.708

URBMI, n (%) 34 (29.8) 15 (26.8) 19 (32.8)

Self-pay, n (%) 12 (10.5) 7 (12.5) 5 (8.6)
Othersa, n (%) 21 (18.4) 12 (21.4) 9 (15.5)

Education level
Primary school and below, n (%) 24 (21.1) 11 (19.6) 13 (22.4) 1.675 0.643
Junior high school and technical secondary school, 

n (%)

38 (33.3) 17 (30.4) 21 (36.2)

Senior high school and junior college, n (%) 29 (25.4) 14 (25) 15 (25.9)
Bachelor degree or above, n (%) 23 (20.2) 14 (25) 9 (15.5)

Occupation
Employeeb 36 (31.6) 20 (35.7) 16 (27.6) 1.740 0.628
Unemployed 30 (26.3) 13 (23.2) 17 (29.3)

Retired 22 (19.3) 12 (21.4) 10 (17.2)

Othersc 26 (22.8) 11 (19.6) 15 (25.9)
Marital status

Single/Divorce 13 (11.4) 6 (10.7) 7 (12.1) 0.052 0.820

Married 101 (88.6) 50 (89.3) 51 (87.9)
Original residence

City 52 (45.6) 21 (37.5) 31 (53.4) 2.921 0.087
Country 62 (54.4) 35 (62.5) 27 (46.6)

Smoking, n (%) 23 (20.2) 12 (21.4) 11 (19) 0.107 0.743

Alcohol, n (%) 26 (22.8) 12 (21.4) 14 (24.1) 0.119 0.730
Transferred from other hospitals 30 (26.3) 11 (19.6) 19 (32.8) 2.528 0.112

Time of presentation
Working hours 49 (43) 27 (48.2) 22 (37.9) 1.229 0.268
Off-hoursd 65 (57) 29 (51.8) 36 (62.1)

Updated CCIe

0–2 108 (94.7) 53 (94.6) 55 (94.8) 0.000 1.000
≧3 6 (5.3) 3 (5.4) 3 (5.2)

Medication on admission
Aspirin, n (%) 10 (8.8) 2 (3.6) 8 (13.8) 5.258 0.262
NSAIDS, n (%) 4 (3.5) 2 (3.6) 2 (3.4)

Clopidogrel, n (%) 4 (3.5) 1 (1.8) 3 (5.2)

Warfarin, n (%) 4 (3.5) 2 (3.6) 2 (3.4)

Notes: aOthers include New Rural Cooperative Medical Scheme (NRCMS) and free medical care. bInclude general worker, doctors, teachers and other senior professional, 
technical workers. cInclude farmer, businessman, freelancer and student. dRefer to nighttime on weekdays, Friday 6.00 PM to Monday 8.00 AM or public holiday (11/yr). eAn 
updated CCI score of ≧3 is an independent risk factor for mortality. 
Abbreviations: UEBMI, Urban Employee Basic Medical Insurance; URBMI, Urban Resident Basic Medical Insurance; Updated CCI, update Charlson comorbidity index; 
NSAIDS, nonsteroidal anti-inflammatory drugs.
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Outcome Measures
As shown in Table 3, the time from presentation to endoscopy, the time from endoscopy to feeding, and the LOS in the CP group 
were significantly shorter when compared with the corresponding times in the UC group (all P < 0.05). The cost during 

Table 2 Clinical Characteristics Associated with Bleeding

All Patients  
(n = 114)

CP Group  
(n = 56)

Usual Care Group 
(n = 58)

x2 z p-value

History of UGIB, n (%) 27 (23.7) 17 (30.4) 10 (17.2) 2.712 0.100

Time from the onset of symptoms to 
the admission to the hospitals (min), 
median (IQR)

48 (24–72) 48 (24–72) 48 (24–72) −1.498 0.134

Presenting symptoms, n (%)
Melena, n (%) 64 (56.1) 33 (58.9) 31 (53.4) 0.965 0.810
Hematemesis, n (%) 11 (9.6) 6 (10.7) 5 (8.6)

Melena and hematemesis, n (%) 26 (22.8) 12 (21.4) 14 (24.1)
Othersa, n (%) 13 (11.4) 5 (8.9) 8 (13.8)

Systolic BP (mmHg), median (IQR) 124.5 (110–138) 124 (111–142.5) 124.5 (109.8–137.3) −0.476 0.634

Diastolic BP (mmHg), median (IQR) 76 (71–85) 78 (71–85) 75 (70–83.5) −0.786 0.432
Pulse (bpm), median (IQR) 84 (75–95) 87 (75–96) 82 (74–90.8) −1.188 0.235

Laboratory findings, median (IQR)
Hb, g/L 86.5 (76–102) 91.5 (76–107.5) 84 (76–95) −1.641 0.101
RBC, ×106/μL 3 (2.6–3.6) 3 (2.7–3.7) 2.9 (2.6–3.5) −1.230 0.219

WBC, ×103/μL 7.2 (5.2–9.8) 7.3 (5–9.7) 7.2 (5.2–9.8) −0.023 0.982

PLT, ×103/μL 218 (171–281.3) 214 (178.5–244) 220 (161–296) −0.632 0.527
Alb, g/dL 33.9 (29.8–37.3) 35 (29.3–37.9) 33.2 (29.8–36.7) −1.069 0.285

PT, sec 12.4 (11.5–13.2) 12.1 (11.4–12.9) 12.4 (11.5–13.4) −0.977 0.329

APTT, sec 29.6 (25.6–33.6) 29.3 (25.8–33.9) 29.6 (25.2–33.1) −0.079 0.937
D-Dimer, mg/L 0.4 (0.2–1) 0.4 (0.2–0.7) 0.6 (0.2–1.3) −1.953 0.051

INR 1.1 (1–1.1) 1.1 (1–1.1) 1.1 (1–1.1) −0.925 0.355

Estimated blood lossb

Mild, n (%) 63 (55.3) 30 (53.6) 33 (56.9) 2.775 0.250

Moderate, n (%) 36 (31.6) 21 (37.5) 15 (25.9)

Severe, n (%) 15 (13.2) 5 (8.9) 10 (17.2)
Mental status

Sober, n (%) 113 (99.1) 56 (100) 57 (98.3) – 1.000

Syncope, n (%) 1 (0.9) – 1 (1.7)
Skin condition

Normal, n (%) 94 (82.5) 48 (85.7) 46 (79.3) 0.808 0.369

Pale, n (%) 20 (17.5) 8 (14.3) 12 (20.7)
Endoscopic diagnosis

Gastric ulcer, n (%) 22 (19.3) 7 (12.5) 15 (25.9) 6.248 0.100

Duodenal ulcer, n (%) 51 (44.7) 31 (55.4) 20 (34.5)
Compound ulcer, n (%) 16 (14) 8 (14.3) 8 (13.8)

Othersc, n (%) 25 (21.9) 10 (17.9) 15 (25.9)

Endoscopic hemostasis
Electrocoagulation or Argon plasma 

coagulation, n (%)

36 (31.6) 22 (39.3) 14 (24.1) 3.119 0.376

Clip, n (%) 9 (7.9) 4 (7.1) 5 (8.6)
Thrombin spraying, n (%) 4 (3.5) 2 (3.6) 2 (3.4)

No treatment, n (%) 65 (57) 28 (50) 37 (63.8)

Notes: aOthers include abdominal pain, hematochezia and coffee grounds vomiting. bMild refers to blood loss <500mL, moderate refers to blood loss 500–1000mL, severe 
refers to blood loss >1500mL. cOthers include Mallory-Weiss syndrome, esophageal ulcers, anastomotic ulcer, duodenal diverticulum and unknown etiology. 
Abbreviations: IQR, interquartile range; UGIB, upper gastrointestinal bleeding; BP, blood pressure; Hb, hemoglobin; RBC, red blood cell.
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hospitalization also demonstrated reductions in the CP group: total cost in the ER (CP 4137.5 vs UC 5324.7 yuan) (P = 0.001), 
total cost in the ward (CP 4678.9 vs UC 8254.8 yuan) (P < 0.001), and total cost during hospitalization (CP 9323.3 vs UC 
13657.5 yuan) (P < 0.001) (Table 3). The results of the PP analysis were in line with the ITT analysis (Supplementary Table 4). As 
displayed in Table 4, patient satisfaction in the CP group after initiation of the CP was higher than that it was in the UC group 
(P < 0.05).

Transfusion and adverse events measured after initiation of the CP were not significantly different between the two 
groups, except for the rate of complications (Table 5). No patients in the CP group had complications, and eight patients 
in the UC group had complications. The complications of patients in the CP group are shown in Supplementary Table 5. 
The variances of CP are listed in Table 6 (for the intervention group only). The most common reason for the variations to 
the CP was action not required.

Discussion
The drive to implement a CP was born out of the necessity of ensuring patient safety and finding avenues for the 
conservation of scarce healthcare resources.20 To the best of our knowledge, this is the first report of a CP for enhanced 
recovery in the management of NVUGIB, which encourages medical staff to deliver evidence-based practice.

Many clinical studies on NVUGIB have used hospital LOS as a healthcare performance indicator.21,22 The hospital 
LOS for patients with NVUGIB varied greatly among institutions, ranging from 3.8 to 8.7 days.17,21,23 The mean hospital 
LOS for NVUGIB patients is 8 days in China,24 which is higher than that in Korea (LOS: 6 days)25 and the USA (LOS: 
4.5 days).26 Hay’s study showed that LOS could be lowered by having dedicated personnel to monitor patients with 
UGIB on a daily basis; however, this intervention is cumbersome and costly.27 In addition, Hay’s study excluded patients 
who did not become low-risk by the endoscopic criteria, and even then, the LOS was only reduced to 2.9 days.27 Our 
study included almost all patients with a first diagnosis of NVUGIB in the ER. The LOS during hospitalization was lower 
in the CP group than in the UC group (CP: 5.1 days vs UC: 7.8 days). The LOS in the CP group was also lower than our 
previous crude LOS estimates for patients with UGIB at our institutions (8–13 days), indicating that the CP was able to 

Table 3 Length of Stay and Cost Variables Measured After Initiation of the Clinical Pathway

Group CP Group (n = 56)  
M(P25–P75)

Usual Care Group (n = 58)  
M(P25–P75)

Median Difference (95% CI) z p-value

Time from presentation to endoscopy (hr) 8 (3.2–18.8) 17 (6.5–46.6) −6.5 (−14.7–1.8) −2.896 0.004

Time from endoscopy to feeding (hr) 21.3 (18.2–24) 43.9 (24.6–72.4) −22.9 (−33.4–19) −5.508 <0.001

LOS (ER) (hr) 7.4 (4.9–15.5) 20.7 (7.8–38.6) −8.3 (−15.6– −3) −3.361 0.001

LOS (ward) (days) 4.8 (3.5–5.7) 6.8 (5.9–8.8) −2.7 (−3.5–1.9) −0.636 <0.001

Hospital LOS (total) (days) 5.1 (3.9–6) 7.8 (6.9–10.3) −3 (−3.9–2.3) −7.397 <0.001

Total cost (ER) (yuan) 4005.1 (3345.6–5308.8) 5152 (3784.4–6649.5) −1081.3 (−1882.2–340) −2.823 0.005

Total cost (ward) (yuan) 5145 (3969.2–7111.9) 8711 (7087.2–12,192.5) −3632.5 (−4692.7–2488.4) −6.145 <0.001

Cost of Examination (ward) (yuan) 2441.5 (1702.3–3502) 3925 (2880.5–5172) −1549 (−2088–948) −5.215 <0.001

Cost of treatment (ward) (yuan) 838.6 (699.1–1362.9) 1678.9 (1141–2230.6) −731.9 (−1023.2–467.8) −5.005 <0.001

Cost of medicine (ward) (yuan) 825.4 (632.5–1065) 1711.8 (994–3187) −829.6 (−1272.7–483.1) −5.498 <0.001

Cost of nursing (ward) (yuan) 559.5 (356.5–737.3) 662 (494.3–1131.8) −223.5 (−347–96) −3.514 <0.001

Total hospital cost (yuan) 9323.3 (7374.4–11,518) 13,776 (11,373.2–18,484.5) −4707.5 (−6180.2–3461.2) −6.462 <0.001

Abbreviations: Hr, hour; LOS, length of stay; ER, emergency room.

Table 4 Patient Satisfaction with Care Process and Outcome

Intention-to-Treat Analysis Per-Protocol Analysis

CP Group  
(n = 56)

Usual Care Group  
(n = 58)

Difference  
(95% CI)

CP Group (n = 54) Usual Care Group  
(n = 52)

Difference  
(95% CI)

Satisfaction 56 (100) 52 (89.7) 10.3% (2.5 to 18.2) 54 (100) 46 (88.5) 11.5% (2.9 to 20.2)

p 0.027 0.012
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ensure timely treatment of patients with NVUGIB, which prompted this study. These findings were consistent with those 
of other enhanced recovery protocols.28,29 Overall, however, compared to one study in the USA over 20 years ago, when 
the LOS for NVUGIB was 3.5 days,30 the LOS for our CP group was 5.1 days. The difference between the non-Chinese 
study and ours, apart from demographic differences, may reflect differences in healthcare systems.

In patients with NVUGIB, deterioration occurs rapidly after disease onset. Therefore, patients should be treated as 
soon as possible to improve their clinical efficacy and prognosis. Nevertheless, there is no day ward or bleeding care unit 
for the management of UGIB in China; therefore, the problem of delaying treatment in the ER is common. To address 
this serious condition, we sought to avoid delaying beyond 24 h in the ER through fast medical procedures and clarifying 
team roles, which resulted in the LOS in the ER of patients in the CP group being decreased (CP: 7.4 days vs UC: 20.7 
hours) (P = 0.001). In addition, the CP shortened the time from presentation to endoscopy. Following hemodynamic 
resuscitation, early endoscopy (≤24 h) performed after admission has been suggested by several guidelines.5,31 At 
present, no randomized controlled trial has assessed endoscopy within 24 h versus > 24 h. However, early endoscopy 
is a routine procedure for our CP. Therefore, the time from presentation to endoscopy was shorter in the CP group than in 
the UC group (CP: 8 h vs UC: 17 h). The achievement of a single outcome can have a significant impact on clinical 
practice. We achieved success in reducing the LOS in the ER and the time from presentation to endoscopy, which 

Table 5 Transfusion and Adverse Events Measured After Initiation of the Clinical Pathway

Intention-to-Treat Analysis Per-Protocol Analysis

CP Group 
(n = 56)

Usual Care 
Group (n = 58)

Difference (95% CI) CP Group 
(n = 54)

Usual Care 
Group (n = 52)

Difference (95% CI)

Transfusion 8 (14.3) 12 (20.7) 6.4% (−20.3 to 7.5) 8 (14.8) 10 (19.2) 4.4% (18.7 to 9.9)

x2 0.808 0.366

p 0.369 0.545

Complications – 8 (13.8) 13.8% (−22.7 to −4.9) – 7 (13.5) 13.5% (22.7 to 4.2)

x2 6.328 5.754

p 0.012 0.016

Repeat endoscopy 5 (8.9) 8 (13.8) 4.9% (−16.5 to 6.7) 5 (9.3) 8 (15.4) 6.1% (18.6 to 6.4)

x2 0.667 0.924

p 0.414 0.337

Rebleeding 15 (26.8) 20 (34.5) 7.7% (−24.6 to 9.1) 15 (27.8) 20 (38.5) 10.7% (28.5 to 7.1)

x2 0.793 0.933

p 0.373 0.334

Readmission 3 (5.4) 6 (10.3) 5% (−14.8 to 4.8) 3 (5.6) 6 (11.5) 6% (16.6 to 4.6)

x2 0.409 0.572

p 0.522 0.450

Mortality 0 (0) 2 (3.4) 3.5% (−8.1 to 1.3) – – –

x2 – –

p 0.496 –

Table 6 Occurrence of Variances to the Clinical Pathway in the Intervention Group (n = 56)

Variance Reasons for Variance n (%)

Did not complete coagulation profile Not required 22 (39.3)

Did not transfer to ward within 24h Weekends or holidays admission 2 (3.6)
Did not transfer to ward within 24h Inadequate bed space 2 (3.6)

Did not start oral feeding within 24h Condition of the patient not allowed 2 (3.6)

Did not call for GI consult Shock on admission 1 (1.8)
Did not complete hospitalization plan Patient requested discharge from the hospital 1 (1.8)

Did not complete endoscopy Patient refused 1 (1.8)

Abbreviation: GI, gastrointestinal.
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resulted in an improvement in the LOS and secondarily resulted in more cost-efficient care. Furthermore, complications 
during hospitalization are the main reasons for delayed discharge and prolonged hospital stay in patients.32 An important 
issue for all enhanced recovery protocols or CPs is the increased rate of complications and hospital readmission. In our 
study, the CP used in patients was safe and did not cause complications. There were no complications in the CP group 
during the study, suggesting that the CP in our study may be applicable in clinical practice.

Treatment cost places a serious financial burden on patients. According to one study, the annual median total 
hospitalization charges for NVUGIB increased from $9249 in 1989 to $20,370 in 2009 in the United States.33 Our 
results indicated that patients in the UC group incurred higher hospitalization costs than those in the CP group, with 
a longer LOS and higher rate of complications. As hospitalization costs are mostly dependent on LOS and procedures, 
the possible lower costs may be because our CP for enhanced recovery focused on optimizing treatment and care 
measures for patients from consultation to discharge, aimed at reducing the LOS and costs by bridging the CP in the ER 
and the CP in the ward. The complication rate was lower in the CP group than in the UC group (P < 0.05). Thus, the need 
for intensive and expensive care may decrease.

According to our CP plan, oral feeding was initiated within 24 h of endoscopy. The recommendations were difficult 
for physicians and nurses to follow; however, the time from endoscopy to feeding in the CP group (21.1 h) was shorter 
than that in the UC group (43.1 h) (P < 0.05). This underlines the importance of CP dissemination and education. 
Moreover, the results indicated that patients receiving early feeding were discharged earlier with no adverse events, 
which is consistent with the results of another study.34 Early feeding can improve nutrition and mobilization levels in 
patients with NVUGIB. These, in turn, can factor in early discharge since the criteria for discharge include the ability to 
eat and demonstrate bowel function. In our study, with active cooperation and good communication between doctors and 
nurses, most patients were safely fed earlier than usual. We also found that we were unable to achieve a reduction in the 
transfusion rate, but there was a trend toward a reduction (from 19.2% to 14.8%). Restrictive packed red blood cell 
transfusion practices are recommended in major guidelines.5,31 The trend toward a reduction might be due to its 
introduction at our institution during the study period. Consequently, our study reduced unnecessary treatment and 
allowed for the earlier discharge of patients, thereby resulting in substantial resource savings.

Satisfaction is a key component of healthcare quality assurance.35 In our study, there was a statistically significant 
difference in patient satisfaction between the two groups. Several factors may have contributed to the differences in this 
outcome: the active involvement of physicians and nursing experts in developing the CP, the involvement of all relevant 
healthcare providers in implementing the CP, clarification of the team roles, local development of the CP, 
a comprehensive approach to improve patient safety during medical procedures, and effective nurse telephone follow- 
up. In our study, time and economic costs were effectively reduced by achieving four targets (early endoscopy, reduction 
in LOS in the ER, early feeding, and early discharge) in the CP group. Physicians are primarily responsible for 
hospitalized patients with NVUGIB; nurses are involved in the management of patients with NVUGIB, and effective 
nursing interventions play an important role in improving the curative effect. In our study, a better doctor–nurse–patient 
relationship was established through the implementation of CP from admission to discharge. The primary goal of CP is 
early discharge,29 and early discharge of patients has been shown to be safe. Following the introduction of the CP, the 
rate of repeat endoscopy decreased from 15.4% to 9.3%, the rate of rebleeding decreased from 38.5% to 27.8%, and the 
rate of readmission decreased from 11.5% to 5.6%, although these were not statistically significant (P > 0.05); however, 
the patients in the CP group were lower than those in the UC group, indicating that early discharge of patients following 
closer monitoring under the guidance of the CP did not lead to an increase in adverse events and ensured the safety of 
patients. Taken together, these results contribute to improvements in patient satisfaction.

CPs aim to reduce inconsistencies in clinical practice and facilitate evidence-based practice. There are diverse reasons 
for these variations in clinical practice. Understanding the factors that contribute to variations in a CP is the focus of 
correlational studies and can be used as a reference for further improvements in a CP. In our study, the most common 
reason for variations in the CP was that action was not required, which is consistent with the results of another study.20 

These variations did not require special processing. Furthermore, four patients did not transfer to the ward within 24 h on 
weekends or holidays because of inadequate bed space. Another study showed that patients with UGIB admitted on 
holidays had a lower rate of early endoscopy, longer time to endoscopy, and higher admission costs than those admitted 
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on non-holidays.36 Therefore, the findings of our study suggest that if sufficient resources and services are available, 
patients should be transferred to a specialized ward faster, and medical staff are more likely to be able to adopt best 
practices. Moreover, two patients did not start oral feeding within 24 h, suggesting that the clinical judgment of the 
physician and the patient’s own situation should be combined to comprehensively assess whether an open diet within 24 
h is beneficial to the patient. One patient requested to be discharged from the hospital. One patient did not undergo 
endoscopy. For these patients, along with providing safe and quality services through the CP, medical staff need to adopt 
serious measures to ensure patient/family health education and enhance their disease-related and endoscopy-related 
knowledge to facilitate patients’ adherence to the CP.

This study has some limitations. First, without participant/family and clinician blinding, we cannot exclude the 
possibility that expectation bias may have affected the results. Given that the two study groups were similar across all 
clinical and demographic variables, the likelihood of selection bias was very small. Second, the two centers are both the 
main regional facilities for emergency endoscopic treatment of NVUGIB and receive a high number of referral 
emergency cases; therefore, they contain a deficient sample representation. In addition, the sample sizes were small, 
and expanding the sample size and sources is necessary. Third, a computerized clinical pathway might be an easier way 
to provide timely information and better monitoring; however, it cannot directly communicate with or convince 
physicians to change their orders. Furthermore, the two centers offer around-The-clock endoscopy services to fellow 
and senior endoscopists. Our results cannot be generalized to hospitals that do not have such support.

Conclusion
CP for enhanced recovery in the management of NVUGIB is an effective method to meet the needs of both patient 
care and a cost-conscious healthcare system. In our study, it improved the primary outcome (LOS) and many 
secondary outcomes that promoted early discharge. Hence, providing adequate stimuli and incentives to encourage 
clinical physicians and nurses to participate in CPs can promote interdisciplinary care and effective patient 
management.
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