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Abstract
Objective: To investigate the changes of immune function and its correlation with biliary tract infection
before and after biliary stent in malignant obstructive jaundice.
Methods: A total of 148 patients from September 2014 to 2016 were collected in our hospital, the level of
glycosylated haemoglobin, white blood cells, CD4+ T cell count, CD8+ T cell count and CD4+/CD8+
ratio, neutrophil count and percentage of neutrophil etc., total bilirubin, alanine aminotransferase,
plasma hs-CRP, TNF-α, IL-1β, IL-6, IL-8 were recorded and compared before and after surgery.
Results: After a follow-up of 6 weeks, the CD4+ T lymphocytes count was significantly increased than
that of before surgery (F=10.23, P=0.02). After follow-up of 6 weeks, the proportion of CD4+/CD8+
increased to 2.37 ± 1.09%, compared with that of before biliary stent implantation 0.71 ± 0.21%, the
difference was statistically significant (F=21.74, P=0.02). 3 weeks after operation, hs-CRP, TNF-α, IL-1β,
IL-6, IL-8, the levels of total bilirubin, alanine aminotransferase were significantly lower than that
before operation (F=12.83, 18.45, 29.4, 12.8, 10.6, 9.29, 10.08; P=0.03, 0.01, 0.01, 0.02, 0.02, 0.00, 0.01,
respectively). High risk factors for increasing CD4+/CD8+ ratio were investigated with patients of
malignant obstructive jaundice, which includes blood glucose, glycosylated hemoglobin, ALT, AST,
LDL-C, HDL-C and triglycerides, hs-CRP, neutrophil count, neutrophil percentage, T lymphocyte
count, ratio of CD4+/CD8+ and biliary tumor size.
Conclusion: For patients with malignant obstructive jaundice, biliary stent could improve cholestasis by
increasing the proportion of CD4+/CD8+ T lymphocytes, which can improve immune system, function
for patients with malignant obstructive jaundice.
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Introduction
Malignant Obstructive Jaundice (MOJ), is a series of clinical
signs caused by bile duct obstruction due to hepatic and
external bile duct obstruction, which will result in growth,
invasion, or metastasis of tumors [1,2]. At present,
percutaneous biliary stent implantation is a mainly surgery
characterized by minimally invasion, higher efficiency and
success rate of reducing jaundice [3]. However, postoperative
complications such as infection, bleeding, bile leakage,
pancreatitis and so on are more common, especially the
postoperative infection [4,5]. According to statistics, the
incidence of complications can be as high as 30-50%, while the
endotoxin was as high as 50-80% [6]. After injury of the
intestinal mucosal barrier, jaundice will probably cause the
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imbalance of intestinal flora. If infection occurs at the same
time, it can easily cause liver failure and multiple organ
dysfunction syndrome [7,8]. In this condition, the efficiency of
anti-infection treatment is very low. If the MOJ induced
enterogenous endotoxin and got into the circulation, it will
further cause sepsis, MODS and even death during the perioperative period [9,10].
In this study, 148 patients with malignant obstructive jaundice
were enrolled. Logistic regression analysis was performed on
the patients with CD4+/CD8+ ratio and biliary tract infection,
and the related factors were also investigated. In addition, we
performed the biliary stent procedures for the enrolled patients
and observed its effect on immune function changes after
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surgery. Finally, we evaluated the clinical efficacy of biliary
stent implantation in the treatment of jaundice.

Materials and Methods

the immune assay (Zhongshan golden bridge, China). The
determination of TNF-α, IL-1 beta, IL-6, IL-8, etc., were
detected by enzyme-linked immunosorbent assay (Cenzyme
Kit).

Clinical data

Biliary stent implantation

148 cases of patients with malignant obstructive jaundice were
collected from September 2014 to 2016, including 78 males
and 70 females with an average age of 61.8 ± 4.6 y old. The
course of the disease varied from 3 months to 5 y, and the
average course was 2.7 ± 1.3 y. Average operation time was
65.2 ± 12.6 min. Average blood loss was 56.4 ± 4.7 ml.
Average hospital stay was 6.8 ± 1.3 d. All the patients in this
research group were informed and signed the informed
consent. This study has been approved by the Ethics
Committee of our hospital.

(1) Take the eighth intercostal space of right midaxillary line as
puncture point, inject the 37% iopromide injection to reveal
intrahepatic bile duct dilatation through percutaneous
transhepatic. (2) Exit the stylet then intubate the guide wire,
adjust the guide wire to get it through the stricture bile duct. (3)
Implant the puncture trocar through the fine guide wire. (4)
Implant the stiff type guide wire to get it through the stricture
bile duct then into the duodenum. (5) Use the stiff type guide
wire to reach biliary stenting, and then reveal that the contrast
agent passed successfully and got into the duodenum. (6)
Indwell the external drainage catheter through the guide wire,
implant the end of the guide wire in common bile duct, exit the
guide wire, then fix the external drainage catheter to skin
(Figures 1a-d).

Inclusion and exclusion criteria
Diagnostic criteria: Biochemical indicators: total bilirubin
exceeds the upper limit of the normal value; direct bilirubin/
total bilirubin>50%; Radiographic parameters: Intrahepatic
tumor, with or without extra hepatic bile duct dilatation,
clinical manifestation of invasion or compression in extra
hepatic bile duct caused by malignant tumor. Other indicators:
Positive urine bilirubin and clay colored stools.
Inclusion criteria: (A) The clinical or pathological
examination identified as malignant obstructive jaundice; (B)
No surgical indications; (C) Patients agreed to perform
percutaneous biliary stent implantation and had signed
informed consent prior to surgery.
Exclusion criteria: (A) Accompanied with duodenal
obstruction, patients are unable to take food orally
preoperatively; (B) Unsuccessful biliary stent implantation; (C)
Hemorrhage and other non-infectious causes leads to
exacerbations; (D) Before biliary obstruction, liver dysfunction
caused by primary liver diseases such as viral hepatitis; (E)
Comorbidities such as serious diseases of heart, lung and
kidney; (F) After surgery, patients are unwilling to cooperate to
continue the examination and treatment.

Methods
Observational parameters
Venous sterile whole blood 4-6 ml was extracted, peripheral
blood leukocyte and neutrophil were detected. Quantification
of T lymphocyte subsets by monoclonal antibody assay.
Detection method: HbA1c detection, with fasting, peripheral
blood 4-6 ml of patients was detected by Variant II hemoglobin
detector (Bio-Rad Company, United States). Fasting Blood
Glucose (FBG): Medtronic (Medtronic, USA) portable blood
glucose meter was applied to detect FBG. Other biochemical
indicators: Blood lipid, aminotransferase and other
biochemical indicators were detected by Roche Modular
automatic biochemical analyzer. CRP was determined to use
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Figure 1. Biliary stent implantation.

Statistics
SPSS19.0 software was used for statistical analysis in this
study, quantitative data were compared by analysis of variance
(ANOVA), fisher exact method. Correlation between
postoperative lymphocyte changes and biliary tract infection
were evaluated by Pearson's correlation, , the difference was
statistically significant when P<0.05.
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cells, CD8+ T cell counts, the percentage of CD8+ T cells were
all recorded and statistically analyzed. 6 weeks after operation,
the CD4+ T cell count and percentage, ratio of CD4+/CD8+
showed significantly difference (P<0.05) compared with the
preoperative records (Table 1).

Results
Comparison of results of T cell subsets
After operation, the total number of leukocytes, neutrophils
and lymphocytes, CD4+ T cell count, percentage of CD4+ T
Table 1. Comparison of results of T cell subsets (x̄ ± s).
Items

Cases (n)

Before treatment

3
weeks
operation

CD4+ T cell count (cells/μL)

148

421.7 ± 102.5

512.6 ± 79.3*

Percentage of CD4+ T cells (%)

148

37.4 ± 14.3

55.6 ± 14.7*
35.8*

after 6 weeks after operation

F value

P value

669.4 ± 102.4*#

10.23

0.02

58.9 ± 12.6*#

2.24

0.02

0.87

0.39

473.2 ±

56.4*#

CD8+ T cell count (cells /μL)

148

337.3 ± 64.5

435.7 ±

Percentage of CD8+ T cells (%)

148

430.4 ± 102.4

521.7 ± 111.2*

1489.4 ± 148.4*#

0.97

0.33

CD4+/CD8+ (%)

148

0.71 ± 0.21

0.89 ± 0.24*

2.37 ± 1 .09*#

21.74

0.02

Note: *Compared with before treatment, P<0.05; #Compared with 3 weeks after operation, P<0.05.

Comparison of percentage of white blood cell count,
neutrophil count and percentage of neutrophil

statistically, and there was no significant difference (P>0.05)
(Table 2).

White blood cell count, neutrophil count and percentage of
neutrophil after biliary stent implantation were analyzed
Table 2. Comparison of percentage of white blood cell count, neutrophil count and percentage of neutrophil (x̄ ± s).
Items

Cases (n)

Before treatment

3 weeks after operation

6 weeks after operation

F value

P value

White blood cell count (× 109/L)

148

17.65 ± 11.16

8.87 ± 2.32*

7.85 ± 1.13*

28.23

0

1.21*

0.86*

18.38

0

9.14

0

Neutrophil count (×

109/L)

Percentage of neutrophil (%)

148

12.23 ± 1.39

7.12 ±

148

82.43 ± 7.59

73.23 ± 6.32*

6.87 ±

72.40 ± 6.64*

Note: *Compared with before treatment, P<0.05.

Comparison of inflammatory cytokines and
biochemical indexes (x̄ ± s)

than that before treatment, the difference was statistically
significant (P<0.05), which is specifically shown in Table 3.
Serum creatinine, blood urea nitrogen, serum total bilirubin,
alanine aminotransferase, serum amylase, etc., were
significantly lower than that before treatment (P<0.05) (Table
4).

We recorded and statistically analyzed the inflammatory
factors and the level of serum biochemical indexes in patients
after operation. 6 weeks after treatment, the hs-CRP, TNF-α,
IL-1β, IL-6,IL-8 and other indicators were significantly lower
Table 3. Comparison of inflammatory cytokines (x̄ ± s).
Items

Cases (n)

Before treatment

3 weeks after treatment

6 weeks after treatment

F value

P value

Hs-CRP (mg/L)

148

217.6 ± 23.4

168.7 ± 10.8*

91.2 ± 3.1*#

12.83

0.03

18.45

0.01

121.7*

TNF-α (pg/mL)

148

647.9 ± 201.3

1004.5 ±

IL-1β (pg/mL)

148

728.4 ± 21.8

403.4 ± 22.8*

271.6 ± 12.7*#

29.4

0.01

IL-6 (pg/mL)

148

602.4 ± 31.7

315.4 ± 12.9*

104.7 ± 21.7*#

12.81

0.02

602.3 ± 22.3

12.7*

10.6

0.02

IL-8 (pg/mL)

148

366.4 ±

921.7 ±

22.8*#

217.3 ±

8.2*#

Note: *Compared with before treatment, P<0.05; #Compared with 3 weeks after operation, P<0.05.
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Table 4. Comparison of biochemical indexes (x̄ ± s).
Items

Cases (n)

Before treatment

3 weeks after treatment
32.4*

6 weeks after treatment

F value

P value

3.89

0.02

Scr (μmol/L)

32

439.4 ± 38.6

377.3 ±

BUN (mmol/L)

32

27.4 ± 13.4

18.3 ± 3.4*

14.4 ± 23.5*#

17.65

0.01

TBIL (μmol/L)

32

56.4 ± 21.8

77.8 ± 23.5*

68.4 ± 12.7*#

9.29

0

13.3*

12.8*#

10.08

0.01

510.3 ± 1.3*#

10.87

0.02

ALT (U/L)

32

91.4 ± 21.5

69.4 ±

AMS (U/L)

32

817.8 ± 212.5

611.3 ± 1.4*

236.5 ±

50.7*#

47.3 ±

Note: *Compared with before treatment, P<0.05; #Compared with 3 weeks after operation, P<0.05.

Correlation analysis of risk factors of postoperative
infection

Scr (μmol/L), BUN (mmol/L), TBIL (μmol/L), AMS (U/L),
Hs-CRP (mg/L), TNF-α (pg/mL), IL-1β (pg/mL), IL-8 (pg/
mL), IL-6 (pg/mL), Neutrophil count (× 109/L), neutrophil
percentage (%), CD4+ T cell count (cells/μL), percentage of
CD4+ T cells (%), CD8+ T cell count (cells/μL) and
percentage of CD8+ T cells (%) (Tables 5-7).

Logistic regression analysis of relationship between multiple
risk factors and the CD4+/CD8+ ratio were analyzed after
biliary stent implantation. The risk factors included gender, age
(y), SBP (mmHg), DBP (mmHg), AST (U/L), ALT (U/L),
logGGT (U/L), FPG (mmol/L), BMI (kg/m2), WBC (× 109/L),
Table 5. Correlation between CD4+/CD8+ and Age, SBP, DBP, etc.
Age

SBP (mmHg)

DBP (mmHg)

AST (U/L)

ALT (U/L)

Log GGT (U/L)

FPG (mmol/L)

BMI (kg/m2)

r

0.351

0.116

0.328

0.124

0.415

0.106

0.238

0.114

P

>0.05

>0.05

>0.05

>0.05

>0.05

>0.05

>0.05

>0.05

Items
CD4+/CD8+

Table 6. Correlation between CD4+/CD8+ and WBC, Scr, BUN, TBIL, etc.
Items

CD4+/CD8+

WBC
109/L)

(× Scr
(μmol/L)

BUN
(mmol/L)

TBIL
(μmol/L)

AMS
(U/L)

Hs-CRP
(mg/L)

TNF-α
(pg/mL)

IL-1β
(pg/mL)

IL-8
(pg/mL)

IL-6
(pg/mL)

r

-0.021

-0.351

-0.161

-0.482

-0.283

-1.027

1.063

-0.381

-0.191

-0.141

P

>0.05

>0.05

>0.05

>0.05

>0.05

<0.05

<0.05

>0.05

>0.05

>0.05

Table 7. Correlation between CD4+/CD8+ and neutrophil count, neutrophil percentage, etc.
Items

CD4+/CD8+

Neutrophil count The neutrophil percentage CD4+ T cell Percentage
of CD8+ T cell The percentage of CD8+
(109/L)
(%)
count (cells/μL) CD4+ T cells (%)
count (cells/μL) T cells (%)
r

0.02

0.35

0.16

0.28

0.24

0.15

P

>0.05

>0.05

>0.05

>0.05

>0.05

>0.05

Discussion
Previous studies have indicated that MOJ may increase the risk
of infection after biliary stent implantation. The reasons can be
categorized as follows [11,12]: Retrograde infection of biliary
tract, low immunity, disruption of intestinal mucosal barrier,
etc. In this study, we found various indicators of postoperative
infection 3 weeks after surgery, the absolute value of CD4+ T
lymphocytes in patients significantly increased (P<0.05). After
6 weeks of follow-up, the proportion of CD4+/CD8+ increased
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compared with that before biliary stent implantation, the
difference was statistically significant (P<0.05), while the
white blood cells, neutrophils were not significantly improved
(P>0.05). As a good medium of bile bacteria, when the
intestinal juice reflux, it becomes extremely easy to break out
retrograde infection from biliary tract [13] .The characteristics
of tumor, malnutrition, hyperbilirubinemia, endotoxemia and
preoperative radiotherapy and chemotherapy had complicated
effects on the immune function of patients. We speculated that
the bile deficiency in the gut when bile duct obstruction occurs,
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the CD4+, CD8+ T lymphocytes and IgA were significantly
decreased in the intestinal mucosa [14,15]. It decreased
concentration of intestinal secretory IgA and reduced the
intestinal immune function, leading to bacterial translocation
[16,17]. It has been reported that cytokines also play an
important role in this process. Endotoxin stimulates the
production of Tumor Necrosis Factor (TNF), which inhibits the
immune function of the host cells [18].
In addition, we found in our study, 6 weeks later, hs-CRP,
TNF-α, IL-1β, IL-6, IL-8 and other indicators were
significantly lower than that before treatment, the difference
was statistically significant (P<0.05). Serum creatinine, blood
urea nitrogen, serum total bilirubin, alanine aminotransferase,
serum amylase and so on were significantly lower than that of
before treatment (P<0.05). Many studies have indicated that
the inflammatory mediators play an important role in
malignant obstructive jaundice [19]. Prostaglandin E (PGE)
[20] inhibited T lymphocyte to produce Interferon (INF) and
Interleukin-2 (IL-2), which inhibits the activation of T
lymphocyte proliferation and the T lymphocyte subsets, so that
the activity of NK cells was decreased consequently. In
addition, endotoxin could damage the function of mononuclear
phagocytic system, and the activity of Kupfer cells in liver was
inhibited. Phagocytosis and killing activity of liver cells
decreased, which inhibits the immune function [21]. It has
been indicated that both inflammatory response and immune
dysfunction are the key steps in the development of traumatic
(including surgery) sepsis and MODS.
In our study, we found that the risk factors of postoperative
infection included gender, age (y), SBP (mmHg), DBP
(mmHg), AST (U/L), ALT (U/L), logGGT (U/L), FPG
(mmol/L), BMI (kg/m2), WBC (× 109/L), Scr (μmol/L), BUN
(mmol/L), TBIL (μmol/L), AMS (U/L), Hs-CRP (mg/L), TNFα (pg/mL), IL-1β (pg/mL), IL-8 (pg/mL), IL-6 (pg/mL),
neutrophil count (× 109/L), neutrophil percentage (%), CD4+ T
cell count (cells/μL), percentage of CD4+ T cells (%), CD8+ T
cell count (cells/μL) and percentage of CD8+ T cells (%)
[22-25]. In MOJ, due to the lack of bile, intestinal mucosal
chemical barrier is easily impaired [26]. Bile salt deficiency is
a reason of nutrient absorption, intestinal mucosal atrophy,
changes of intestinal mucosal morphology and decreased
electrical activity of smooth muscle [27]. In MOJ, under the
light microscope, the thin ileum mucosa, blunt and sparse villi,
edematous epithelium, and the separated epithelial layer from
laminae propria of the mucosa can be seen. Under the electron
microscope, it characterized as the shed partial epithelial tissue,
vacuole cytoplasm, formation of phagocytosis of dissolved
body, broken tight junctions between cells, swollen
mitochondria and ridge fracture, which caused damage to the
mechanical barrier [28].
In summary, we believe that biliary stent implantation in
patients with malignant obstructive jaundice will significantly
improve the cholestasis. The proportion of CD4+/CD8+ T
lymphocytes was increased, by which induced and improved
the immune system function, thus reducing the incidence of
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infection of patients with malignant obstructive jaundice, and
will significantly improve their quality of life.
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