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Objective: This study aims to analyze the clinical characteristics of HIV-infected patients
complicated with venous thromboembolism (VTE).
Methods: Seventy HIV-infected patients complicated with VTE were enrolled from Beijing
Ditan Hospital Capital Medical University from October 2009 to December 2020 and
divided into two groups according to CD4+. The clinical data of 70 patients were observed,
including general conditions, laboratory indexes, viral load, antiretroviral therapy (ART)
before the diagnosis of VTE, and thrombus treatment.
Results: The patients were divided into two groups according to the CD4+ T lymphocyte count.
There were 27 patients with a CD4+ T lymphocyte count ≥200 cells/ul, classified as group A (27/
70, 38.6%), and there were 43 patients with a CD4+ T lymphocyte count <200 cells/ul, classified as
group B (43/70, 61.4%). In group B, these patients included 37 males and 6 females. The average
age was 47.1±12.1 years old. The average levels of the following indexes were: D-dimer, 3.5 mg/L
(0.7, 6.9); total cholesterol, 4.4 mmol/L (3.3, 5.5); triglycerides, 1.4 mmol/L (0.9, 2.0); low density
lipoprotein, 1.9 mmol/L (1.5,2.5); albumin, 31.8±6.4 g/L; CD4+, 66 cells/ul (18, 127); viral load,
12347 copies/mL (27, 203936). Sixty-three patients (63/70, 90%) had started highly active ART
(HAART) before VTE was diagnosed, 37 patients (37/70, 52.9%) were complicated with bacterial
pneumonia, 16 patients had Mycobacterium tuberculosis (16/70, 22.9%), 13 patients had
Pneumocystis carinii pneumonia (PCP) (13/70, 18.6%), and eight patients were complicated
with cytomegalovirus (CMV) infection (8/70, 11.4%). Twenty-four patients had tumors, and 15
patients had HIV-related tumors (15/70, 21.4%). There were significant differences between the
two groups in the time from the diagnosis of HIV to the discovery of thrombosis, the time from
ART to the discovery of thrombosis and bacterial pneumonia, and the differences in WBC, PLT,
Hb, CRP, PTA, INR, TCHO, LDL-C, ALB, and viral load were statistically significant.
Conclusion: The prevalence of VTE in HIV-infected people in the last 11 years was 1.4%.
In patients with a high viral load, CRP, D-dimer levels, and low CD4+ and albumin levels,
11.4–22.9% were complicated with an opportunistic infection, and 21.4% had HIV-related
tumors. There were significant differences between the two groups in high viral load, CRP,
D-dimer, and low albumin.
Keywords: HIV-infected persons, venous thromboembolism, CD4+ T lymphocytes, disease
characteristics

Introduction
The clinical and economic burden of venous thromboembolism (VTE), including
deep vein thrombosis (DVT) and pulmonary embolism (PE), is immense. In the
United States, the average incidence rate of VTE is 123/10,000 persons per year,
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and it is 131/100,000 persons per year in Europe.1 VTE is
a complex multifactorial disease, influenced by acquired or
inherited predispositions to thrombosis (eg, thrombophi-
lia), environmental exposures (eg, clinical risk factors),
and the interaction between them. The triad includes
changes in the constituency of blood (hypercoagulability),
changes in the vessel wall (injury), and changes in the
pattern of blood flow (venous stasis). The causes for VTE
are multifactorial and are not readily apparent in many
cases. These physiologic changes can occur as a result of
pathology, therapies, and treatments. The following are
considered strong risk factors that may predispose some-
one to VTE: Venous stasis; Hypercoagulable states;
Immobilization; Surgery and trauma; Pregnancy; Oral con-
traceptives and estrogen replacement; and Malignancy.

With the development of modern antiretroviral therapy
(ART), human immunodeficiency virus (HIV) infection is
increasingly regarded as a controllable chronic disease.2

Highly active ART (HAART) has successfully extended
the life expectancy of HIV-infected patients.3,4 The inci-
dence rate of acquired immunodeficiency syndrome
(AIDS)-related diseases will escalate with the increase of
survival rate; in particular, cardiovascular disease is
a significant cause of morbidity and mortality in HIV-
infected people.5 Thrombosis may also affect the circula-
tion of superficial veins in the leg and other areas, such as
the arm, cerebral, portal, hepatic, renal, and mesenteric
veins. The incidence rate of VTE in HIV-infected patients
is higher compared with the general population; the risk is
increased by 2 to 10 times.6 HIV infection has been con-
sidered a prethrombotic condition. Several studies have
reported that the incidence of VTE in HIV-infected people
is 0.19–7.63%/year.6–12 When AIDS patients have unex-
plained dyspnea or hypoxemia, PE should be included in
the differential diagnosis.

In people living with HIV, protein C and S deficiencies,
raised circulating pro-inflammatory markers, and endothe-
lial dysfunction are risk factors for VTE. Significant levels
of inflammatory and coagulation markers such as increases
in CPR and D-dimer. Furthermore, treatment with protease
inhibitors and opportunistic infections are postulated to
confer an increased risk. Patients on ART live longer,
increasing the pool of individuals at risk for VTE. Many
studies confirmed that patients with low CD4+

T lymphocyte counts had a higher incidence of venous
thrombosis. Viral load is another indicator of a high dis-
ease burden of HIV infection. The risk of venous throm-
boembolism (VTE) in patients living with HIV (PLHIV) is

increased in patients who are antiretroviral therapy (ART)-
naïve, those with a low cluster differentiation (CD4)
counts and virally unsuppressed.

Subjects and Methods
Subjects: The inpatient medical records of Beijing Ditan
Hospital Capital Medical University from October 2009 to
December 2020 were retrospectively searched. It was
found that 5010 people were hospitalized due to HIV
infection, and 70 patients were confirmed to have VTE.
The prevalence of VTE in hospitalized patients in Beijing
Ditan Hospital Capital Medical University alone in the
past 11 years was 1.4%. The diagnosis of DVT was deter-
mined based on the written report of ultrasonic Doppler
examination, and computed tomography pulmonary angio-
graphy (CTPA) was performed to determine whether the
patients had a PE. The standard definition of HIV infection
is HIV confirmed by enzyme-linked immunosorbent assay
(ELISA) and Western blot. The AIDS diagnosis met the
China AIDS Diagnosis and Treatment Guidelines (2018
Edition) in the diagnosis of AIDS. The patients were
divided into two groups according to the CD4+

T lymphocyte count. There were 27 patients with
a CD4+ T lymphocyte count ≥200 cells/ul, classified as
group A (27/70, 38.6%), and there were 43 patients with
a CD4+ T lymphocyte count <200 cells/ul, classified as
group B (43/70, 61.4%).

Observation indexes: Demographic information such
as gender, smoking, underlying diseases (hypertension,
diabetes, coronary heart disease), HIV-RNA viral load,
coagulation parameters, blood lipids, serum albumin,
homocysteine levels, and opportunistic infection such as
Pneumocystis carinii pneumonia (PCP), cytomegalovirus
(CMV), and Mycobacterium tuberculosis (MTB), were
obtained through consulting case records, and HIV related
malignancies, anticoagulant therapy, and whether HAART
was started before the diagnosis of VTE, were understood.
The risk factors of thromboembolism were evaluated,
including immobilization, catheter placement, smoking
history, and medication history, especially HAART
(including protease inhibitors). The detailed methods
were detecting HIV-RNA viral load by the PCR-
fluorescence probe method (Roche Diagnostics Ltd,
Burgess Hill, UK), CD3/CD8/CD45/CD4 by Flow cyto-
metry, Homocysteine by the Cyclic Enzymatic method
(Beijing Jiuqiang Biotechnologies, Inc. China), CRP by
the Turbidimetric method (DiaSys Diagnostics Systems
GmbH, Germany), Serum albumin by the Bromocresol
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Green method (Beijing Leadman Biochemistry Co., Ltd,
China), Total cholesterol by the Cholesterol Oxidase
method (Beijing Leadman Biochemistry Co., Ltd, China),
Triglyceride by the GPO-POD enzymatic method (Beijing
Leadman Biochemistry Co., Ltd, China), Low-density
lipoprotein by Surfactant Removal method (Sekisui
Chemical Co., Ltd, Japan), Blood routine (white blood
cell, Flow cytometry; Hemoglobin, colorimetric method),
and coagulation markers (FIB, CLAUSS calculation
method; others including APTT, D-dimer, etc.,
Immunoturbidimetric method). The kits for coagulation
markers were APTT (HemosIL SynthASII 0020006800),
D-Dimer (HemosIL D-Dimer HS 500,0020500100), FIB
(HemosIL Fibrinogen C,0020301100), FDP (HemosIL
FDP, 0020009900), PT (HemosIL RecombiPlas Tin
2G,0020003050), and TT (HemosIL Thrombin Time,
0009758515).

Statistical methods: Statistical analysis was conducted
using statistical software SPSS 19.0. The Kolmogorov–
Smirnov test was used to test whether the continuous
variables were normally distributed. Normally distributed
continuous measurement data were expressed as mean ±
standard deviation (X ± SD) and comparison of two
groups used an independent sample t-test in case of homo-
geneity of variance. Count data were expressed as fre-
quency or percentage (%) and compared between groups
using the chi-square test. Non-normally distributed contin-
uous measurement data were expressed as M (P25, P75),
and the median of continuous variables was compared
between groups using the Mann–Whitney U-test. P <
0.05 was considered statistically significant.

Results
Age: There were a total of 70 patients in this study,
including 61 males and nine females, and the male to
female ratio was 61:9. In group A, the male to female
ratio was 24:3, and in group B the male to female ratio
was 37:6. The age range of these patients was 20–83 years
old, with an average age of 47.8 ± 13.1. In group A, the
age range was 21–69 years old, with an average age of
48.9 ± 14.6. In group B, the age range was 20–83 years
old, with an average age of 47.1 ± 12.1. There were no
significant differences in gender and age between the two
groups.

Smoking: There were 21 patients with a smoking his-
tory, including nine patients in group A and 12 patients in
group B, and the smoking index was 0 cigarette/year (0–

118). The difference between the two groups was not
statistically significant.

The difference of time on diagnosis and ART with
a VTE incidence in HIV patients: The median time from
diagnosis of HIV infection to detection of thrombosis was
four months (1–60), and there was a significant difference
between the two groups. Some patients had started ART
before thrombosis was found, and the median time from
ART to detection of thrombosis was one month (0–36),
and there was a significant difference between the two
groups.

Thromboembolic site: Of 70 patients with DVT, 70 had
VTE, and 5 had VTE with PE. There were 27 patients with
VTE in group A, and three had VTE with PE. There were
43 patients with VTE in group B, and two had VTE
with PE.

Combined tumor types: In this study, of the 70 patients
with VTE, 24 patients (24/70, 34.3%) were complicated
with tumors, where 15 had HIV-related tumors (15/70,
21.4%), including 12 patients with lymphoma (seven
patients with Burkitt’s lymphoma, four patients with dif-
fuse large B-cell lymphoma, one patient with B-cell non-
Hodgkin’s lymphoma) and three patients with Kaposi’s
sarcoma (KS) (two patients with KS of the skin and one
patient with disseminated KS).There were 24 patients with
tumors in the two groups, 12 patients in each group. Two
patients had primary lung cancer; one had primary liver
cancer with intrapulmonary metastasis, one had
a mediastinal tumor, five had gastrointestinal tumors (one
had rectal cancer, two had gastric cancer, and two had
colon cancer). Six patients underwent surgical treatment,
four of them were treated with sequential chemotherapy
after the operation, 15 patients were treated with che-
motherapy without surgery, and three patients were not
treated with surgery, chemotherapy, or radiotherapy.

Immobilization and aggressive operation: There were
25 patients with immobilization for different reasons when
thrombotic events occurred, with eight in group A and 17
in group B. Aggressive procedures (including deep vein
catheterization and PICC catheterization) were performed
in a total of 20 patients, including 5 in group A and 15 in
group B.

Laboratory tests: In the 70 patients, C-reactive protein
(CRP) was 32.8 mg/l (4.5–101.9), D-dimer was 2.8 mg/l
(0.6–6.8), where D-dimer was >2.75 mg/l in 26 patients
(26/49, 53.1%). The mean values of CRP and D-dimer
were higher than normal levels. Prothrombin activity
(PTA) was 85.8 (20.1%), fibrinogen was 352.0 ± 150.3
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mg/dl, international normalized ratio (INR) was 1.1 (1.0–
1.2), the viral load was 0–52,453 copies/mL, with
a median of 430 copies/mL, which was <20 copies/mL
(18/53, 34%) in 18 patients and >10,000 copies/mL (21/
53, 39.6%) in 21 patients. In group A, CRP was increased
in 16 patients (16/25, 64%), PTA was decreased in one
patient (1/27, 3.7%), total cholesterol (TC) was increased
in four patients (4/25, 16%), triglycerides were increased
in 16 patients (16/25, 64%), low-density lipoprotein cho-
lesterol (LDL-C) was increased in five patients (2/25,
20%), serum albumin was decreased in 17 patients (17/
26, 65.4%), and homocysteine was increased in eight
patients (8/16, 50%). In group B, CRP was increased in
36 patients (36/41, 87.8%), PTA was decreased in 13
patients (13/42, 31%), TC was increased in one patient
(1/40, 2.5%), triglycerides were increased in 18 patients
(18/40, 45%), LDL-C was increased in two patients (2/39,
5.1%), serum albumin was decreased in 40 patients (40/43,
93%), and homocysteine was increased in 10 patients (10/
29, 34.5%). In this study, CRP and D-dimer levels were
increased, and there was a significant difference between
the two groups. The average value of D-dimer was 2.8 mg/
l, and its average value in group B was as high as 3.5 mg/l,
but there was no significant difference between the two
groups.The median number of CD4+ T lymphocytes was
130 cells/μL, CD4+ T lymphocyte count was <200 cells/
μL in 43 patients (43/70, 61.4%), including <100 cells/μL
in 28 patients (28/70, 40%); the viral load was 0–52,453
copies/mL, with a median of 430 copies/mL, including
>10,000 copies/mL in 21 patients.

HAART when VTE was diagnosed: Sixty-three
patients (63/70, 90%) had started HAART when VTE
was diagnosed. There were 25 patients in group A (25/
70, 35.7%), and the treatment of two patients was
unknown, while of the 38 patients (38/70, 54.3%) in
group B, four patients did not undergo HAART, and the
treatment of one patient was unknown. Fifteen patients
(15/24, 62.5%) had started ART when the tumor was
detected, and the remaining nine patients did not receive
ART. The time from the diagnosis of a tumor to the
diagnosis of HIV was 1–108 months, with an average of
36 months. In this study, six patients were treated with
lopinavir (LPV), including one patient in group A and five
patients in group B.

Treatment regimen of DVT: Of the 70 patients, 18 (18/
70, 25.7%) were not treated with anticoagulant therapy,
and the other 52 patients were treated with related therapy.
In group A, thrombolysis combined with low-molecular-

weight heparin anticoagulation was performed in one
patient, filter implantation combined with low-molecular-
weight heparin anticoagulation was performed in one
patient, low-molecular-weight heparin anticoagulation
was performed in 19 patients, and six patients were not
treated with anticoagulation. In group B, 31 patients did
not receive anticoagulation with low-molecular-weight
heparin treatment, and 12 patients were not treated with
anticoagulation.

Complications: Thirty-seven patients had bacterial
pneumonia (37/70, 52.9%), 16 had TB infection (16/70,
22.9%), 13 had pneumospore pneumonia (13/70, 18.6%),
and eight patients had CMV infection (8/70, 11.4%). In
group A, 10 patients had bacterial pneumonia (10/70,
14.3%), four had TB infection (4/70, 5.7%), two had
PCP (2/70, 2.9%), and one patient had CMV (1/70,
1.4%). In group B, 27 patients had bacterial pneumonia
(27/70, 38.6%), 12 had TB infection (12/70, 17.1%), 11
had PCP (11/70, 15.7%), and seven patients had CMV (7/
70, 10%).

Comparison of clinical characteristics of two groups of
patients: The data of group A (n = 27) and group B (n =
43) were compared, and there were no significant differ-
ences in gender, age, smoking index, TB infection, PCP,
CMV, homocysteine, triglycerides, D-dimers, fibrinogen,
immobilization, and aggressive operations between the
two groups (P > 0.05). However, there were significant
differences in the time from the diagnosis of HIV infection
to the detection of thrombosis, the time from the beginning
of ART to the detection of thrombosis, combined with
bacterial pneumonia, leukocytes, hemoglobin, platelets,
CRP, PTA, INR, total cholesterol, low-density lipoprotein,
albumin, and viral load (P < 0.05, Tables 1 and 2).

Discussion
Some specific factors in the population of HIV patients are
considered to be related to the occurrence of VTE.13 Many
studies reported that the median age of occurrence of VTE
in HIV-infected patients was 40 years old, which was 20
years younger than uninfected patients. The annual inci-
dence of VTE in HIV-infected persons younger than 50
years old was significantly higher than in older healthy
controls.14 A hypercoagulable state is considered the state
in which the increase of procoagulant components or the
decrease of anticoagulant factors makes the blood system
prone to thromboembolism. Because of residual chronic
inflammation and chronic immune activation, the hyper-
coagulable state of HIV patients may be affected by
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various mechanisms. In fact, HIV-infected patients are
characterized by significant levels of inflammatory and
coagulation markers, such as increases in CPR and
D-dimer.15 Mild to moderate homocysteinemia is common
in HIV-infected patients, especially those who undergo
combination antiretroviral therapy (cART); the prevalence
is 11–29%.16,17

Many studies confirmed that patients with low CD4+

T lymphocyte counts had a higher incidence of venous

thrombosis.11,18–20 Several risk factors strongly correlated
to VTE, including the diagnosis of AIDS, the deficiency of
protein S and protein C, and the low CD4+ cell counts
(especially in the presence of clinical AIDS) correlating
with the development of VTE.6 Some studies have confirmed
that patients with low CD4+ cell counts are prone to develop
venous thrombosis.11 It has been proposed that there is
a correlation between low protein S levels and low CD4+

cell counts,20 and patients with CD4+ cell counts below 200

Table 1 Comparison of General Situations Between Two Groups

Sum
(n=70)

Group
A(n=27)

Group
B (n=43)

t P

Gender (Male:Female) 61:9 24:3 37:6 X2=0.120 0.729

Age (Years old) 47.8±13.1 48.9±14.6 47.1±12.1 t =0.123 0.597

Smoking index (cigarette/year) 0(0, 118) 0(0, 200) 0(0, 90) Z=−0.022 0.982
Time from diagnosis of HIV to detection of thrombosis (m) 4 (1, 60) 24 (3, 72) 2 (1, 24) Z=−2.030 0.042

Time from diagnosis of HIV to antiviral treatment (m) 1(1, 2) 1(1, 1) 1(1, 3) Z=−0.936 0.349

Time from antiviral therapy to occurrence of thrombosis (m) 1(0, 36) 36(1, 60) 1 (0, 2) Z=−3.134 0.002
Immobilization (n) 25 8 17 χ2=0.709 0.400

Aggressive operation (n) 20 5 15 χ2=2.177 0.140
Hypertension (n) 14 7 7 χ2=0.965 0.326

Coronary heart disease (n) 6 4 2 χ2=2.186 0.139

Diabetes mellitus (n) 8 4 4 χ2=0.498 0.480
Bacterial pneumonia (n) 37 10 27 χ2=4.415 0.036

Combined tuberculosis (n) 16 4 12 χ2=1.612 0.204

Combined PCP(n) 13 2 11 χ2=3.623 0.057
Combined CMV (n) 8 1 7 χ2=2.591 0.107

Abbreviations: PCP, Pneumocystis carinii pneumonia; CMV, cytomegalovirus.

Table 2 Comparison of Laboratory Test Results Between the Two Groups

Sum (n=70) Group
A (n=27)

Group
B (n=43)

t P

CD4+ T lymphocyte 130 (52, 335) 358 (324, 586) 66 (18, 127) Z=−7.005 0.000

White blood cell 5.2 (3.9, 7.6) 6.7 (5.0, 9.3) 4.6 (3.5, 7.1) Z=−2.564 0.010
Red blood cell 3.3±0.9 3.6±0.6 3.2±1.0 t=0.204 0.076

Hemoglobin 106±28.2 118.5±18.5 98.3±30.5 t=0.071 0.003

Hematocrit 31.7±7.9 35.4±5.4 29.4±8.4 t=0.132 0.002
Platelet 183.4±88.4 230.6±90.9 153.8±73.6 t=0.681 0.000

C-reactive protein 32.8 (4.5, 101.9) 11.4 (3.0,47.1) 46.0 (12.8, 124.0) Z=−2.329 0.020

Prothrombin activity 85.8±20.1 93.1±17.8 81.2±20.3 T=0.365 0.015
Fibrinogen 352.0±150.3 339.9±105.2 359.5±173.3 t =−0.558 0.579

International normalized ratio 1.1 (1.0, 1.2) 1.0 (1.0,1.1) 1.1 (1.0,1.3) Z=−2.417 0.016

D-dimer 2.8 (0.6,6.8) 1.4 (0.5,6.6) 3.5 (0.7,6.9) Z=−0.371 0.711
Total cholesterol 3.7 (3.0,4.6) 4.3 (3.1,5.5) 4.4 (3.3,5.5) Z=−2.528 0.011

Triglyceride 1.7 (0.9,2.5) 2.0 (1.0,2.9) 1.4 (0.9,2.0) Z=−1.401 0.161

Low density lipoprotein 2.0 (1.6,2.6) 2.2 (1.8,3.4) 1.9 (1.5,2.5) Z=−2.340 0.019
Albumin 33.2±7.2 35.6±7.9 31.8±6.4 t =0.249 0.031

Homocysteine 12.8 (9.5,19.7) 14.4 (10.3,19.3) 12.1 (9.1,20.3) Z=−0.952 0.341

Viral load 430 (0,52,453) 0 (0,4063) 12,347 (27,203,936) Z=−2.817 0.005
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cells/μL have a higher prevalence of protein S deficiency
compared to patients with CD4+ cell counts above 200
cells/μL.18 In addition, opportunistic infections are correlated
with CD4+ T cell levels, and it has been shown that in HIV
patients with clinical evidence of thrombosis and laboratory
findings consistent with a hypercoagulable state, common
infections include PCP and CMV. Therefore, the production
of thrombosis in HIV-infected patients is often associated
with the presence of opportunistic infections and also with
low CD4+ T-cell levels.18 HIV patients with VTE presented
elevated levels of D-dimer, vWD and total protein S-antigen,
and decreased levels of protein C-antigen and free protein
S compared to patients without VTE. These abnormal mar-
kers are also associated with the degree of immunosuppres-
sion detected by CD4+ cell counts.19 The correlation between
CD4+ cell counts and risk of thrombosis may be related to the
increased hypercoagulable state found in progressive immu-
nosuppression and HIV disease progression. As the disease
progressed, abnormalities in procoagulant and anticoagulant
factors worsened the predisposition to thrombosis.

Viral load is another indicator of a high disease burden of
HIV infection. Low CD4+ T lymphocyte counts and high viral
loads indicate the progression of HIVand usually complement
each other in the absence of treatment. In HIV-infected
patients, a higher viral load and lower number of CD4+

T lymphocytes are associated with a higher risk of
thrombosis.21,22 Although ART has a certain efficacy, how-
ever, patients with HIV infection may still develop an oppor-
tunistic infection, depending on their immune status.
Concurrent HIV infection and opportunistic infection seem to
be risk factors for thrombosis. Thrombotic events are most
commonly reported with CMV, PCP, and TB infection. Some
case studies have described CMV active infection as
a recognized cause of thrombosis.23–28 In HIV-positive indivi-
duals, the incidence ofVTE in the presence of CMVwas about
9.8%.29 VTE associated with PCP may be secondary to
a hypercoagulable state in patients with AIDS. Because PE
and PCP show similar signs and symptoms, PE may not be
fully diagnosed.30,31 Tuberculosis is the most common oppor-
tunistic infection in HIV-infected patients, accounting for
about 26%ofAIDS-related deaths.32 PatientswithMTB infec-
tions may have systemic hypercoagulability due to thrombo-
cytosis, anticardiolipin antibody induction, and increased
thrombin production. Tuberculosis exacerbated HIV infec-
tions, leading to high incidences and high mortality rates.33

Ahypercoagulable state associatedwithHIV complicatedwith
TB infection is considered a permanent risk factor for VTE.
The risk of cancer in HIV-infected persons and AIDS patients

is increased.34 Compared with the general population, the risk
of KS is increased by 3640 times, the risk of non-Hodgkin’s
lymphoma (NHL) is increased by 77 times, and the risk of
cervical cancer is increased by six times in HIV-infected
persons.35 The malignant tumor itself is an important high-
risk factor for VTE; the interaction between malignant tumor
cells and their products and host cells produces
a hypercoagulable state, which reduces the body’s function of
preventing thrombosis. Most patients with malignant tumors
have abnormal coagulation mechanisms, such as increased
fibrin degradation products (FDP), increased platelets, hyper-
aggregation of platelets, low fibrinolysis, and hyperplasma
fibrinogen. The risk of VTE in tumor patients is increased by
at least 4–6 times than in non-tumor patients, resulting in
a significant decrease in survival. KS is the most common
malignant tumor of VTE in HIV patients. Some relevant
summaries reported that the incidence of thromboembolism
in HIV-infected patients with KSwas 9.3–20%.12,14,22 The use
of HAART, especially protease inhibitor (PI), is associated
with thrombotic events.10,11,36,37 PIs are considered to interfere
with liver metabolism, especially cytochrome P450 metabo-
lism and thromboprotein regulation. They can interfere with
the reduction of anticoagulant effect in the body or produce
endothelial or platelet dysfunction, which eventually leads to
the prethrombotic state of HIV-infected patients, thereby
increasing the risk of thrombosis.21 PI can also interfere with
the regulation of cholesterol metabolism, resulting in
hypercholesterolemia.38 The treatment of VTE in
HIV-infected patients should be the same as that in non-HIV
-infected patients, including long-term prevention with low-
molecular-weight heparin and warfarin in patients with recur-
rent thrombosis. In the population of this study, 18 patients did
not receive any treatment, 52 patientswere anticoagulatedwith
low-molecular-weight heparin in the hospital, and 18 patients
continued to use warfarin for anticoagulation after discharge.
Because of the increased risk of thromboembolism in HIV/
AIDS patients, the life span of HIV-infected patients receiving
effective ART will be prolonged. In the future, more HIV-
infected patients will receive oral anticoagulants and ART at
the same time. The interaction between antiretroviral drugs and
other drugs has been widely described.39 The administration
time of warfarin and some antiretroviral drugs should be
staggered.

Conclusion
In Beijing Ditan Hospital Capital Medical University, the
prevalence of VTE in HIV-infected patients in the last 11
years was 1.4%, the patients had high viral loads, lowmedian
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CD4+ T lymphocyte counts, high D-dimer levels, elevated
CRP levels, and hypoproteinemia. The median CD4+

T lymphocyte count was 130 cells/μL, the incidence of
opportunistic infection was 11.4–22.9%, and 21.4% of the
patients were complicated with HIV-related tumors. In case
of some factors, such as a high viral load, low median CD4+

T lymphocyte count, high D-dimer level, high CRP level,
and hypoproteinemia, when HIV/AIDS patients have unex-
plained dyspnea or hypoxemia, PE should be included in the
differential diagnosis. Because this study was a retrospective
study, and the number of cases in this study was small. The
results had some limitations, which could not fully reflect the
clinical characteristics of HIV-infected patients with VTE.
Therefore, a larger sample size case-control study is needed
to further answer the problems encountered in clinical
practice.

Ethics Approval and Consent to
Participate
This study was conducted with approval from the Ethics
Committee of Beijing Ditan Hospital Capital Medical
University. This study was conducted in accordance with
the declaration of Helsinki. Written informed consent was
obtained from all participants.
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