
Am J Transl Res 2021;13(8):9679-9686
www.ajtr.org /ISSN:1943-8141/AJTR0132413

Original Article
Predisposing factors and effect of bundle nursing  
in PICC-related upper extremity deep venous  
thrombosis in patients with non-Hodgkin’s  
lymphoma undergoing chemotherapy

Hong Qian1*, Jin Liu2*, Chunyan Xu3, Wei Zhu4, Ling Chen1

Departments of 1Nursing, 2Integrated Traditional Chinese Medicine & Western Medicine, Cancer Hospital of Xinji-
ang Uygur Autonomous Region (Affiliated Cancer Hospital of Xinjiang Medical University), Urumqi, Xinjiang Uygur 
Autonomous Region, China; Departments of 3Hepatobiliary and Pancreatic Surgery, 4Iymphoma, Cancer Hospital 
of Xinjiang Uygur Autonomous Region (Affiliated Cancer Hospital of Xinjiang Medical University), Urumqi, Xinjiang 
Uygur Autonomous Region, China. *Equal contributors and co-first authors.

Received February 24, 2021; Accepted April 5, 2021; Epub August 15, 2021; Published August 30, 2021

Abstract: Objective: To explore the effects of bundle nursing on PICC-related upper extremity deep venous throm-
bosis (PICC-UEDVT) in patients with non-Hodgkin’s lymphoma (NHL) who are undergoing chemotherapy, and con-
tributing factors toward PICC-UEDVT. Methods: 370 NHL patients undergoing chemotherapy in the Department of 
Hematology were selected prospectively and randomized into a control group (receiving routine nursing) and an ob-
servation group (receiving bundle nursing) using random number method. There were 185 patients in each group. 
The incidence of PICC-UEDVT and satisfaction rate towards nursing were calculated and risk factors for PICC-UEDVT 
were explored in the two groups. Results: The incidence of PICC-UEDVT was lower in the observation group (18 
patients, 9.73%) than that of the control group (35 patients, 18.92%; P<0.05); the satisfaction rate towards nurs-
ing was higher in the observation group than the control group (P<0.05). Tumor stage, ECOG score >2, hemoglobin 
<100 g/L, and D-dimer >0.5 mg/L were factors that contributed to the occurrence of PICC-UEDVT in NHL patients 
(P<0.05). Conclusion: Tumor stage, ECOG score >2, reduced hemoglobin, and increased D-dimer levels are predis-
posing factors for PICC-UEDVT in NHL patients. However, bundle nursing can reduce the incidence of PICC-UEDVT 
and increase the satisfaction rate towards nursing.
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Introduction

Non-Hodgkin’s lymphoma (NHL) is a cancer 
that originates in the lymph node as well as 
other lymphatic tissues. With the improvement 
of diagnostic approaches, the detection rate of 
NHL is on the rise every year with a relatively 
high mortality. The 5-year survival rate of NHL 
patients is only 37.2% [1, 2]. NHL in China 
accounts for 80% of all lymphomas [3]. Ac- 
cording to the statistics, NHL ranks 10th am- 
ong all causes of tumor death in China [4]. 
Currently, despite the ability for early diagnosis 
of NHL and the constant development of new 
drugs, the 5-year survival rate of NHL patients 
is still low in China, only 37.2% [5]. Long-term 
intravenous chemotherapy is still the main 

treatment for NHL patients [6]. However, owing 
to the particularity of chemotherapeutic drugs, 
peripherally inserted central catheter (PICC) is 
often necessary during clinical treatment [7].

Previous studies have shown that patients wi- 
th malignant tumors are more susceptible to 
venous thrombosis than patients with other  
diseases, with an incidence of 6% in NHL pa- 
tients, and mainly in the lower extremity and the 
lung [8-10]. It has also been reported that the 
risk of venous thrombosis in patients with ma- 
lignant tumors is increased by about 50% after 
chemotherapy compared with that before che-
motherapy, and these patients are more likely 
to have upper extremity deep venous thrombo-
sis (UEDVT) owing to the long-term use of PICC 
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[9, 11]. The incidence of upper extremity throm-
bosis caused by PICC or intravenous infusion is 
12.3% [12].

Bundle nursing, a series of evidence-based 
treatment or nursing approaches for refractory 
diseases, was proposed by the American In- 
stitute for Healthcare Improvement to assist 
medical staff in providing the best possible 
nursing services or outcomes for patients. It is 
composed of a series of related and effective 
operation, treatment and nursing approaches, 
that have led to good efficacy in the prevention 
of venous thrombosis after orthopedic surgery 
and gynecologic malignant tumor surgery [13]. 
This manuscript aims to explore whether pa- 
tients with non-Hodgkin’s lymphoma (NHL) who 
have undergone chemotherapy and need PICC 
could develop PICC-related upper extremity de- 
ep venous thrombosis (PICC-UEDVT) with the 
use of bundle nursing and show the predispos-
ing factors that result in PICC-UEDVT.

Materials and methods

General data

A total of 370 NHL patients undergoing chemo-
therapy in the Department of lymphoma of  
our hospital between January 2018 and June 
2020 were selected prospectively and ran- 
domized into a control group (receiving routine 
nursing) and an observation group (receiving 
bundle nursing) using random number method, 
with 185 patients in each group. The patients 
were aged between 22 and 74 years, with an 
average age of 41.3±7.6 years. Informed con-
sent was obtained from all patients. The study 
was approved by the Ethics Committee.

Inclusion and exclusion criteria

Patients were included if they were pathologi-
cally confirmed with NHL, older than 18 years, 
had undergone chemotherapy for a long time 
(longer than 4 months) and needed PICC [3]. 
Patients were excluded if their clinical data 
were incomplete, had severe coagulation dys-
function before chemotherapy, had acute th- 
rombosis before, were not available for follow-
up, had other cancers, or had participated in 
other trials.

Methods

General data and other information collection: 
The general data and other relevant informa-
tion of the patients, including gender, age, 
tumor stage, chemotherapy regimen, and PICC 
duration, were collected by questionnaire.

Randomization: Patients were randomized into 
a control group receiving routine nursing and 
an observation group receiving all the interven-
tions in the control group plus bundle nursing.

In the control group, the conditions of patients’ 
veins were evaluated. The indications and com-
plications after PICC intubation were strictly 
monitored; the site for intubation was disinfect-
ed and the intubation process was conducted 
in intubation room under a sterile environment. 
The basilic vein in the right upper extremity was 
selected for puncture under B-ultrasound mon-
itoring, and the pointed end of the catheter was 
located with X-ray films after puncture. Routine 
care was given within 24 hours after intubation 
and once a week thereafter, for unexpected 
events such as bleeding, catheter sliding-out 
and local infection, corresponding treatment 
was delivered. Patients were asked to move 
their extremity on the operating side with fist 
clenching 200 times a day (longer than 5 s for 
each time) 24 hours after intubation. Patients 
were asked not to carry heavy stuff (>5 kg) with 
the operated extremity; patients was asked to 
use water-proof films to cover the intubation 
site while taking a shower.

In the observation group, regular care was 
given after intubation and 7 steps for disinfect-
ing hands were strictly followed to ensure ster-
ile operations. A small amount of blood was 
withdrawn at the beginning of infusion to en- 
sure that the catheter was not blocked. Pa- 
tients were asked to take a shower before intu-
bation and to drink more than 2000 mL water 
daily. Wechat messages were sent or telephone 
calls made to urge patients to move their upp- 
er extremity often. Patients and their families 
were suggested to observe the intubation site 
for redness, swelling, pain, or skin color change 
around the site.

Outcome measures: The incidence of UEDVT 
was calculated in the two groups before and 
after intervention. Satisfaction with nursing 
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Table 1. Comparison of general data between the two groups

Item Observation group 
(n=185)

Control group 
(n=185) χ2/t P

Gender (male/female) 100:85 97:88 0.098 0.775
Age (years) 42.1±7.9 40.9±7.1 1.537 0.125
Chemotherapy regimen 0.300 0.584
    Palliative chemotherapy 124 119
    Eradicative chemotherapy 61 66
Tumor stage (n) 0.796 0.372
    Stage I-II 130 122
    Stage III-IV 55 63
Pathologic type (n) 0.174 0.676
    Diffuse large B-cell lymphoma 102 98
    Follicular lymphoma 83 87
Complications (n)
    Coronary heart disease 10 12 0.193 0.660
    Diabetes 19 18 0.030 0.862
    Renal disease 4 6 0.411 0.521
    With a history of surgery or trauma (n) 24 21 0.228 0.633
ECOG scores (n) 0.143 0.285
    0-2 119 109
    3-4 66 76
Lab Measures before intervention (n)
    Hemoglobin <100 g/L 30 26 0.337 0.562
    Blood platelet >350*109/L 14 15 0.037 0.847
    White blood cell count >11*109/L 34 32 0.074 0.786
    D-dimer >0.5 mg/L 41 45 0.242 0.622
    Albumin <40 g/L 142 137 0.478 0.489

was rated as 5 grades (very satisfied, satisfi- 
ed, just so-so, unsatisfied, extremely unsatis-
fied) in accordance with Likert 5 grading meth-
od, which was then compared between the two 
groups [14]. Satisfaction rate (%) = very satis-
fied (%) + satisfied (%); contributing factors to 
PICC-UEDVT were compared before and after 
intervention and analyzed with the use of one-
way analysis of variance and multivariate logis-
tic regression.

Statistical analysis

Data were analyzed using SPSS 17.0 software. 
Continuous variables are expressed as mean ± 
standard deviation (

_
x±sd). Whether the data 

conform to normal distribution as well as the 
homogeneity of variance were analyzed using 
independent sample t-test and expressed as t. 
Independent sample t-test was also used for 
between-group comparison and paired sam- 
ple t-test for within-group comparison. One-way 

analysis of variance combined with post-hoc 
Bonferroni test was applied for comparison 
among multiple groups, and Pearson chi-squa- 
re test was used to analyze enumeration data, 
which was expressed as chi-square. Pearson 
correlation analysis was used for the correla-
tions between two variables. Logistic regres-
sion analysis was applied to identify the risk 
factors of PICC-UEDVT in NHL patients with 
age, percentage of stage III-IV tumor, cases 
complicated by diabetes and cases with history 
of surgery or trauma, ECOG score, D-dimer lev-
els as independent variables and occurrence  
of UEDVT as a dependent variable. Variables 
with differences by one-way analysis of vari-
ance were selected, and were screened with 
Ward’s method, with inclusion level equivalent 
to 0.05 and exclusion level to 0.1. Odds ratio 
value (OR value) was used to express the in- 
creased risk of PICC-UEDVT occurrence. P< 
0.05 was considered significant.
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level was lower in the thrombosis group than 
that in the non-thrombosis group (P<0.05), see 
Table 3.

Multivariate logistic regression analysis of 
PICC-UEDVT

It was found by multivariate logistic regression 
analysis that tumor stage, ECOG score >2, re- 
duced hemoglobin and increased D-dimer lev-
els were factors predisposing to PICC-UEDVT in 
NHL patients (P<0.05), see Tables 4, 5.

Discussion

NHL is a hematologic malignant tumor. At pres-
ent, long-term chemotherapy is still the main 
treatment for NHL patients owing to the high-
relapse rate of NHL; however, PICC intubation 
effectively addresses the problems appearing 
during long-term chemotherapy [15]. But with 
the increased use of PICC, the adverse events 
and complications have substantially increas- 
ed, too. PICC-UEDVT is one of these adverse 
events.

Our results showed that the incidence of UEDVT 
was 14.32% in NHL patients undergoing PICC 
intubation in this study. A previous study re- 
ported that the incidence of PICC-UEDVT was 
25.42%, among which 5.08% of the patients 
presented with significant clinical symptoms 
[16]. A study at home showed that the inci-
dence of PICC-UEDVT in patients with tumor 
undergoing PICC intubation was from 5.56% to 
17.39% [17, 18], which conformed to our result.

This manuscript reported that bundle nursing 
for NHL patients undergoing PICC intubation 
could reduce the risk of thrombosis. It com-
prised a series of related nursing measures 
that had been proven to be effective in clinical 
settings. Bundle nursing, a type of evidence-
based medical care, was advantageous in the 
prevention of thrombosis [19, 20]. It was also 
found that bundle nursing could reduce the 
occurrence of deep venous thrombosis in pa- 
tients undergoing orthopedic surgery (0.00% 
VS. 13.33%). Another study applied bundle 
nursing in patients with malignant tumor for  
the prevention of thrombosis included 14 RCT 
1560 patients, with its result being analyzed  
by Meta-analysis [21]. The results showed that 
the incidence of deep venous thrombosis (OR= 
0.26, 95% CI (0.18, 0.39), P=0.000), D-dimer 

Figure 1. Incidence of PICC-UEDVT during PICC intu-
bation in the two groups PICC-UEDVT: peripherally in-
serted central catheter-related upper extremity deep 
venous thrombosis.

Results

Comparison of general data in the two groups

There was no difference in the comparison of 
general data in the two groups (all P>0.05), see 
Table 1.

Incidence of PICC-UEDVT in the two groups

The incidence of PICC-UEDVT was lower in the 
observation group (18 cases, 9.73%) than that 
of the control group (35 cases, 18.92%; P< 
0.05), see Figure 1.

Comparison of satisfaction rate between the 
two groups

The total satisfaction rate towards nursing was 
higher in the observation group (84.32%) than 
that of the control group (72.97%; P<0.01), see 
Table 2.

Comparison of general data in patients with or 
without thrombosis between the two groups

Patients were divided into different groups ac- 
cording to the presence or absence of throm- 
bosis. Statistical comparison showed that age, 
percentage of stage III-IV tumor, the number of 
patients with diabetes and with a history of sur-
gery or trauma, ECOG score, and D-dimer level 
were higher in the thrombosis group than those 
in the non-thrombosis group, while hemoglobin 
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Table 2. Comparison of satisfaction rate between the two groups

Group Very satisfied Satisfied Just so-so Unsatisfied Extremely 
unsatisfied

Total satisfaction 
rate

Observation group (n=185) 112 44 12 15 6 156 (84.32)
Control group (n=185) 77 58 19 19 12 135 (72.97)
χ2 12.413 7.098
P 0.015 0.008

Table 3. General data of patients with or without thrombosis

Item Thrombosis group 
(n=53)

Non-thrombosis 
group (n=317) χ2/t P

Gender (male/female) 29:24 168:149 0.054 0.816
Age (years) 43.2±8.2 40.2±6.9 2.761 0.006
Chemotherapy regimen (n) 0.995 0.318
    Palliative chemotherapy 38 205
    Eradicative chemotherapy 15 112
Tumor stage (n) 26.272 <0.001
    Stage I-II 20 232
    Stage III-IV 33 85
Pathologic type (n) 0.011 0.917
    Diffuse large B-cell lymphoma 29 171
    Follicular lymphoma 24 146
Complications (n)
    Coronary heart disease 5 17 1.346 0.246
    Diabetes 15 22 12.376 <0.001
    Renal disease 2 8 0.270 0.603
    With history of surgery or trauma (n) 14 31 4.512 0.034
ECOG score (n) 24.834 <0.001
    0-2 16 210
    3-4 37 107
Lab measures before intervention (n)
    Hemoglobin <100 g/L 25 31 49.452 <0.001
    Blood platelets >350*109/L 6 23 1.010 0.315
    White blood cell count >11*109/L 12 54 0.974 0.324
    D-dimer >0.5 mg/L 40 46 94.584 <0.001
    Albumin <40 g/L 38 241 0.458 0.498

level (WMD=-1.22, 95% CI (-1.47, 0.97), P= 
0.000) and the satisfaction rate towards nurs-
ing (OR=5.88, 95% CI (3.72, 9.31), P=0.000) 
were all better in the bundle nursing group than 
those in the routine nursing group, indicating 
the application of bundle nursing led to effec-
tive outcomes for the prevention of venous th- 
rombosis, which was consistent with our study 
[13].

Further analysis for contributing factors of PI- 
CC-UEDVT suggested that tumor stage, ECOG 

score >2, reduced hemoglobin, and increas- 
ed D-dimer levels were all factors resulting in 
PICC-UEDVT in NHL patients. Previous studies 
on the risk factors of venous thrombosis in  
NHL patients found that cardiovascular diseas-
es and the use of carmustine drugs could lead 
to an increased incidence of venous thrombo-
sis [22]. In our study, the incidence of cardio-
vascular disease was low and was not found to 
be associated with the occurrence of venous 
thrombosis. Also, patients were not adminis-
tered any carmustine drugs. Therefore, these 



Bundle nursing in upper extremity DVT

9684	 Am J Transl Res 2021;13(8):9679-9686

Table 5. Multivariate logistic regression analysis of PICC-UEDVT
Contributing factor β SE Wald value OR value (95% CI) P
Age (years) 0.192 0.734 0.069 0.842 (0.193-3.263) 0.731
Tumor stage 0.322 0.834 12.123 6.923 (1.221-8.231) <0.001
Whether complicated with diabetes 0.821 0.782 1.082 2.291 (0.526-9.923) 0.289
Whether with history of surgery or trauma 1.145 0.732 2.701 3.110 (0.821-10.231) 0.124
ECOG scores 1.712 0.743 5.922 5.143 (1.416-21.932) 0.021
Hemoglobin level 1.934 0.823 6.812 0.176 (0.081 -0.689) 0.012
D-dimer level 0.322 0.834 12.123 6.923 (1.221-8.231) <0.001
Note: PICC-UEDVT: peripherally inserted central catheter-related upper extremity deep venous thrombosis.

Table 4. Independent variable assignment for contributing factors to PICC-UEDVT
Contributing factor Independent factor Assigned value
Age (years) X1 >40 years old=1, ≤40 years old=0
Tumor stage (n) X2 Stage III-IV=1, stage I-II=0
Whether complicated with diabetes X3 Yes=1, No=0
Whether with history of surgery or trauma X4 Yes=1, No=0
ECOG score X5 3-5 points=1, 0-2 points=0
Hemoglobin level X6 <100 g/L=1, ≥100 g/L=0
D-dimer level X7 >0.5 mg/L=1, 0.5 mg/L=0
Note: PICC-UEDVT: peripherally inserted central catheter-related upper extremity deep venous thrombosis.

two factors were excluded from our study. 
Another study showed that the occurrence of 
systemic venous thrombosis in NHL patients 
was closely associated with tumor stage, with 
higher stages indicating higher risks of throm-
bosis, suggesting that risk of thrombosis was 
higher in patients with relatively high-stage tu- 
mor than in those with relatively low-stage tu- 
mor [23]. Thrombosis often occurred after sur-
gery, during diagnosis, and chemotherapy [24, 
25]. A domestic study reported that the occur-
rence of thrombosis in NHL patients was asso-
ciated with patients’ age, low hemoglobin level, 
and ECOG score [26]. It was also found that  
the increased incidence of thrombosis in NHL 
patients might be associated with the fact th- 
at chemotherapeutic drugs led to hematologic 
depression, thus rendering patients’ blood in a 
hypercoagulable state [27]. A study also sh- 
owed that an increased level of D-dimer led to 
increased incidence of PICC-UEDVT in patients 
with malignant tumor [28, 29].

However, this is a study with small sample size. 
Multi-center studies with more samples are 
needed, to further explore the risk factors of 
PICC-UEDVT in NHL patients as well as the cli- 
nical significance and value of bundle nursing.

In summary, tumor stage, ECOG score >2, re- 
duced hemoglobin, and increased D-dimer are 
factors contributing to the occurrence of PICC-
UEDVT in NHL patients. However, bundle nurs-
ing can reduce the incidence of PICC-UEDVT 
and increase the satisfaction rate towards nur- 
sing.
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