
Journal of Case Reports and Studies
Volume 12 | Issue 3

ISSN: 2348-9820

Annex Publishers | www.annexpublishers.com Volume 12 | Issue 3

Research Article Open Access

A  Retrospective  Case  Review  and  Risk  Factor  Analysis  of  Venous  Thromboem-
bolism Patients in High-Altitude Areas

Xue Sun1, LaMu BaiMa2, LaMu QuNi3, LiPing Du4，Bi Ze1, Bin Zhao4 and Yuting Wu5, *

1Pharmacy Department of the People's Hospital of the Tibet Autonomous Region, Lhasa, China
2Tibet Autonomous Region Maternity and Children's Hospital, Lhasa, China
3Zuogong County People's Hospital, Chamdo, China
4Department of Pharmacy, Peking Union Medical College Hospital, No.1 Shuaifuyuan, Dongcheng District, Beijing, China
5Department of Pharmacy, The Affiliated Taizhou People's Hospital of Nanjing Medical University, Taizhou, China

*Corresponding Author: Yuting Wu, Department of Medicine, No.210, Yingchun Road, Hailing District, Taizhou City, Jiang-
su Province, China. Tel: +46-8-0523-86361408 (fax), E-mail:417881492@qq.com

Citation: Xue Sun, LaMu BaiMa, LaMu QuNi, LiPing Du, Bi Ze et al. (2024) A Retrospective Case Review and Risk Factor
Analysis of Venous Thromboembolism Patients in High-Altitude Areas, J Case Rep Stud 12(3): 303

Received Date: November 09, 2024    Accepted Date: December 09, 2024    Published Date: December 13, 2024

Abstract

The incidence of venous thromboembolism (VTE), a leading cause of morbidity and mortality worldwide, exhibits consider-
able  geographical  variability.  Although  studies  have  extensively  documented  VTE  in  low-altitude  settings,  the  impact  of
high-altitude (HA) environments remains underexplored. This study aimed to fill this knowledge gap by examining the inci-
dence and risk factors for VTE in the HA of the Tibetan Autonomous Region, offering a unique perspective on how altitude
influences VTE risk. In this retrospective analysis, we reviewed the medical records from the Tibet Autonomous Region Peo-
ple's Hospital between January 2018 and December 2023. We included patients diagnosed with VTE and performed a com-
prehensive analysis of demographic data, clinical outcomes, and anticoagulant treatment patterns. Statistical methods, in-
cluding logistic regression, were used to identify potential risk factors and explore the relationship between HA and VTE in-
cidence. 1,084 patients were included in the quantitative synthesis. Based on the information gathered, the prevalence of
VTE in the Tibet Autonomous Region People's Hospital between 2013 to 2023 annually increased from 0.74% to 1.12%. Ad-
ditionally, VTE was mainly associated with the 18 to 64 years age group, low haemoglobin levels, hypertension at HAs. Resi-
dents of HA areas had a higher prevalence of VTE than the existing literature on lower-altitude populations. This study
highlights the critical influence of HA environments on the incidence of VTE, contributing to tailored healthcare approach-
es for HA regions. The unique patterns of anticoagulant therapy after discharge highlight the need for personalised treat-
ment plans. Our findings contribute to the global understanding of VTE. The study can contribute to the understanding of
VTE at HAs, which aids in the development of tailored treatment for HA residents with VTE.

Keywords: Venous Thromboembolism, High Altitude, Risk Factors, Incidence Rate, Antithrombotic

List of Abbreviations: ALT, alanine aminotransferase; AMI, acute myocardial infarction; APTT, activated partial thrombo-
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Introduction

Venous  thromboembolism  (VTE),  including  deep  vein  thrombosis  (DVT)  and  pulmonary  embolism  (PE),  is  a  substantial

public health concern owing to its widespread prevalence [1], potential for severe complications, and risk of recurrence. VTE is

the third leading cause of vascular mortality worldwide [2]. Epidemiological data reveal a geographic variation in the incidence

of VTE, with estimated rates typically between 1–2 per 1,000 person-years in Western countries and lower than 1 per 1,000 per-

son-years in Eastern countries [3].

Numerous  risk  factors  have  been  implicated  in  the  development  of  VTE,  including  prolonged  immobility  (such  as  during

lengthy flights or extended bed rest), surgical interventions, cancer, hormonal therapy, pregnancy, and familial predisposition

to blood clots [4, 5]. Although numerous risk factors for VTE have been identified, the specific contribution of each factor to

thrombotic risk and underlying pathogenetic mechanisms remain unclear. Lifestyle factors, such as smoking and obesity [6], al-

so increase the risk of VTE. High altitudes (HAs) are associated with a hypercoagulable state [7, 8], potentially escalating the

risk of thrombotic events. An increased incidence of VTE is associated with populations residing at elevated altitudes [9, 10],

some studies suggest that reduced oxygen availability at high altitudes could lead to hypercoagulability [11, 12]. However, the ef-

fect of high-altitude exposure remains poorly understood, potentially increasing the risk of thrombosis. Other studies, however,

have found no significant change in thrombotic risk [13, 14]. This inconsistency highlights the need for real-world studies to

clarify the impact of high-altitude exposure on venous thromboembolism and to determine whether specific populations (e.g.,

older adults or individuals with cardiovascular conditions) are more affected.

The People's Hospital of Tibet Autonomous Region, located in Lhasa at an altitude of 3,650 meters, is the largest hospital in Ti-

bet. The unique geographical, cultural, and healthcare context of Tibet enriches the study’s findings and provides insights not

typically available from other regions. The region’s residents are genetically adapted to living in hypoxic conditions due to the

thin air at high altitudes. This unique demographic factor can influence a wide range of health issues, including cardiovascular

health and blood clotting disorders, both closely related to VTE.

This study aimed to analyse the incidence of VTE in HA areas of the Tibetan Autonomous Region by statistically comparing

the occurrence and risk factors of VTE between residents of HA and plain areas. Through this comparison, we sought to gain a

detailed understanding of  how HA environments  influence the risk of  VTE,  thereby facilitating the development of  targeted

prevention and treatment strategies against these risk factors. Additionally, this study aims to explore VTE treatment and man-

agement strategies suitable for HA areas, providing specific clinical guidance.

Materials and Methods

Data Source and Selection

Medical records of patients diagnosed with VTE at the Tibet Autonomous Region People's Hospital between January 2018 and

December 2023 were used. The Hospital informtion system was utilized for patient identification and selection. A comprehen-

sive statistical analysis focusing on variables, such as sex, age, pertinent laboratory parameters, comorbidities, duration of hospi-

talisation, efficacy of therapeutic interventions, and principal pharmacological treatments was performed.

Discharge diagnoses were ascertained using the International Classification of Diseases, 10th Revision (ICD-10) coding system

[15]. Our exclusion criteria included: centred on patients with a primary discharge diagnosis of "embolism"，such as discharge

diagnosis of pulmonary embolism, venous thrombosis lower limb, portal vein embolism, mesenteric venous embolism . Our ex-

clusion criteria included: patients with less than hospital days 3 days, discharge diagnosis of arterial thrombosis, thrombotic mi-

crovascular disease, acute cerebral infarction, thrombotic hemorrhoids, thrombotic thrombocytopenic purpura, spinal cord
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tethered syndrome, abdominal pain to check, multiple organ failure, cerumen embolism, hypokalemia and other venous throm-

bosis discharge diagnosis of patients. To investigate the potential impact of HA exposure on platelet and coagulation function

activation in the cohort of patients with VTE, we assessed liver and kidney function, complete blood counts, eight specific coag-

ulation-related assays, and homocysteine levels in 1,084 patients. In addtion, our collect the dosage, frequency and duration of

antithrombotic drugs of these patients during hospitalization, and the usage and dosage of antithrombotic drugs and the com-

bined medication in discharge.

Statistical Analysis

Data were analysed utilising SPSS version 21.0  (IBM, Armonk,  NY,  USA) and GraphPad Prism version 9.0  (GraphPad soft-

ware, San Diego, CA, USA). The distribution of age categories and types of VTE manifestations is depicted as the absolute num-

ber and percentage of the total population within each group. Following patient identification, inclusion, and cohort segmenta-

tion,  one-to-one matching was performed based on the patient’s  age and sex.  Subsequently,  analyses  were conducted on the

matched cohorts. Initial disparities in baseline characteristics and comorbid conditions between the cohorts were investigated

through univariate analysis using Student's t-test and chi-squared test accordingly. To elucidate the impact of altitude after ad-

justing for comorbidities and demographic factors, binomial multivariate logistic regression analysis was performed. Outcomes

were expressed as odds ratios with 95% confidence intervals (CI), and a p < 0.05 was deemed statistically significant [16].

Results

The Annual Prevalence Rate Distribution of VTE

Figure 1 illustrates the annual number of diagnosed thrombosis cases relative to the total number of patients discharged from

2018 to 2023. Based on the information gathered, the prevalence of VTE in the Tibet Autonomous Region People's Hospital be-

tween 2018 to 2023 annually increased from 0.74% to 1.12%.

Figure 1: Diagnosed embolism cases and proportion of total discharged patients (2018–2023). The bars depict the number of di-

agnosed cases for each year, while the green line represents the proportion of these cases in comparison to the aggregate num-

ber of discharged patients.

Baseline Characteristics and Comorbidities

A  total  of  1,084  patients  were  analysed.  The  prevalence  of  VTEs  was  marginally  higher  prevalence  among  women  (53.69%)

than in men (46.31%). The majority of patients were within the 18–64 age group (63.10%), with a notable decline in cases as

age increased. Most patients (72.32%) experienced hospital stays of 14 days or fewer, with the frequency of longer stays dimin-

ishing as the duration increased.  A substantial  proportion of  patients exhibited clinical  improvement (80.44%);  the cure rate

was 9.87% and the mortality rate was comparatively low at 1.75%. Lower-limb venous thrombosis was the most prevalent type
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of thrombosis (35.70%) and various subtypes of PE were observed, with low-risk PE being the predominant subtype (14.76%).

Rarer  manifestations  included  mesenteric  venous,  portal  vein,  and  intracranial  venous  sinus  thrombosis.  The  Respiratory

Medicine Department recorded the highest number of patients with VTE (37.73%), followed by the Hepatobiliary Surgery De-

partment  (29.34%).  Other  departments,  such  as  Neurology,  Mountain  Disease,  Cardiovascular,  Obstetrics  and  Gynaecology

have reported lower incidences of VTE. The The full list of comorbidities and their differences are shown in Table 1. Our find-

ings indicate that in HA areas with the highest incidence observed among individuals aged 45 to 64 years (35.89%). The mean

age is 55.17 years (17.74, 95% CI 54.12–56.23).

Table 1: Basic demographic and clinical characteristics and medical history of the study population

Characteristics Reports, No. (%)

Patient sex

Women 582 (53.69%)

Men 502 (46.31)

Nation

Ethnic Han 77 (7.10)

Tibetan 1007 (92.90)

Patient age group (years)

＜18 10 (0.92)

18–44 295 (27.21)

45–64 389 (35.89)

65–74 234 (21.59)

75–84 139 (12.82)

＞85 17 (1.57)

Length of stay (days)

≤14 784 (72.32)

14–30 262 (24.17)

30–60 29 (2.67)

＞60 7 (0.65)

Disease outcomes

Cure 107 (9.87)

Improve 872 (80.44)

Healed 41 (3.78)

Death 19 (1.75)

Other 45 (4.15)

Venous thrombosis type

Venous thrombosis lower limb 387 (35.70)

Mesenteric venous thrombosis 54 (4.98)

Portal vein thrombosis 24 (2.21)
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Portal and intestinal venous thrombosis 18 (1.66)

Intracranial venous thrombus sinus 49 (4.52)

Pulmonary embolism low risk 160 (14.76)

Pulmonary embolism middle risk 107 (9.87)

Pulmonary embolism high risk 75 (6.92)

Pulmonary embolism middle-low risk 36 (3.32)

Pulmonary embolism middle-high risk 28 (2.58)

Pulmonary embolism unstratified 146 (13.47)

Department visited

Blood Rheumatology ward 11 (1.01)

ICU Intensive Care Unit 11 (1.01)

Mountain disease cardiovascular 73 (6.73)

Respiratory Medicine 409 (37.73)

Internal Medicine 14 (1.29)

Neurology department 128 (11.81)

Nephrology department 18 (1.66)

Gastroenterology department 9 (0.83)

Oncology department 4 (0.37)

Hepatobiliary Surgery 318 (29.34)

Orthopaedic Surgery 19 (1.75)

Urological surgery 2 (0.18)

Neurosurgery 28 (2.58)

Ophthalmology 1 (0.09)

Paediatric 2 (0.18)

Otolaryngology 2 (0.18)

Obstetrics and Gynaecology 35 (3.23)

The Test Indicators of the Patients

The results of the patient-related tests collected showed that most participants (68.79%) exhibited normal alanine aminotrans-

ferase levels, whereas a significant portion (26.56%) presented levels above the upper normal limit, possibly indicating liver da-

mage or  inflammation.  Most  individuals  (59.37%) had normal  aspartate  aminotransferase  levels;  however,  24.97% surpassed

the upper range, suggesting potential liver or muscle tissue damage. Approximately half of the patients (44.68%) had creatinine

levels below the normal range, which could be associated with reduced muscle mass or physiological normalcy in certain ins-

tances [17]. Approximately half of the patients (50.47%) had haemoglobin values within the normal levels. A significant por-

tion (71.90%) of patients exhibited an activated partial thromboplastin time above the upper limit, suggesting potential bleed-

ing disorders or the effect of anticoagulant therapy. A considerable proportion (86.89%) of patients demonstrated elevated D-

dimer levels, indicative of an abnormal clotting process, although elevated D-dimer levels can also occur under various condi-

tions, including infection, inflammation, or postoperative states[18,19]. Furthermore, the majority (66.03%) of patients had fib-
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rin degradation product levels that exceeded the reference value, potentially indicating abnormal clotting or fibrinolysis.  Ap-

proximately one-third (30.94%) of the patients had elevated homocysteine levels, which may be linked to vitamin B12 or folate

deficiencies and is a known risk factor for cardiovascular diseases[20]. Hypoxic conditions at HAs may increase blood viscosity,

thereby increasing the risk of thrombosis [21, 22].

A comprehensive list of the test parameters is presented in Table 2. After excluding 192 cases of wheelchair use, 159 cases of

bed rest, and 134 cases with missing body mass index (BMI) data, statistical analysis was conducted on the remaining 599 medi-

cal  records  with recorded BMI.  The analysis  revealed that  the minimum BMI was 16.02,  the  maximum BMI was 41.00.  The

mean BMI was 24.87 (SD 4.72), and the median BMI (50% percentile) was 24.39.

Table 2: Clinical laboratory test results distribution among participants

Indicator Reference
Value

Total
Number of

Samples

Number and
Percentage of

Patients Within
Normal Range

Number and
Percentage of

Patients
Exceeding Upper
Reference Limit

Number and
Percentage of

Patients Below
the Lower

Reference Limit

ALT (U/L) 9–50 817 562 (68.79%) 217 (26.56%) 38 (4.65%)

AST ( (U/L)) 15–40 817 485 (59.37%) 204 (24.97%) 128 (15.67%)

Creatinine (μmol/L) 57–97 817 383 (46.88%) 69 (8.45%) 365 (44.68%)

Haemoglobin (g/L) 130–175 951 479 (50.47%) 180 (18.91%) 292 (30.70%)

APTT (S) 28–44 839 272 (32.42%) 540 (71.90%) 27 (3.22%)

D-Dimer (mg/L) ＜0.5 839 110 (13.11%) 729 (86.89%) N/A

FDP (mg/L) ＜5 839 263 (31.35%) 554 (66.03%) N/A

Homocysteine
(μmol/L) 15–20 181 39 (21.55%) 56 (30.94%) 86 (47.51%)

ALT, alanine aminotransferase; APTT, activated partial thromboplastin time; AST, aspartate aminotransferase; FDP, fibrin

degradation product

Comorbidities

Table 3 enumerates various comorbidities, detailing the number of cases and their respective percentages within the population

under study for VTE. The statistical results show that at HAs VTE was mainly associated with hypertension (33.12%)，the se-

cond is acute myocardial infarction or ischemic stroke (12.36%).The chi-square test results indicated no statistically significant

association between discharge diagnosis and hypertension (p=0.480). Patients with VTE frequently experience serious cardio-

vascular events, such as acute myocardial infarction (AMI) or ischaemic stroke, indicative of the interconnection of these condi-

tions [23].

Table 3: Prevalence of comorbidities among patients with VTE

Comorbidities Number of Cases (Percentage)

Cancer 93 (8.58%)

Hypertension 459 (33.12%)

Diabetes 68 (6.27%)

Heart failure or respiratory failure 69 (6.36%)



7 Journal of Case Reports and Studies

Annex Publishers | www.annexpublishers.com Volume 12 | Issue 3

Acute myocardial infarction or ischemic stroke 134 (12.36%)

History of VTE (excluding superficial vein thrombosis) 72 (6.64%)

Known thrombophilia 2 (0.18%)

Long-term bedridden 31 (2.86%)

Recent surgical history 60 (5.54%)

None 196 (18.08%)

VTE, venous thromboembolism

Selection of Anticoagulant Drugs for Hospitalised Patients with Embolism

Upon diagnosis of VTE, immediate anticoagulation therapy was initiated to prevent clot progression and embolism. Anticoagu-

lant selection is guided by patient-specific factors, including renal function, bleeding risks, preferences, drug interactions, and

thrombus characteristics. The primary treatment goal is clot stabilisation and minimisation of the risk of embolism, which of-

ten requires elevated anticoagulant dosages. Upon hospital admission, VTE risk assessment accounts for immobilisation, surgi-

cal history, and comorbidities to determine thromboprophylaxis and treatment levels[24]. Upon diagnosis of VTE, immediate

anticoagulation therapy was initiated to prevent clot progression and embolism. Anticoagulant selection is guided by patien-

t-specific factors, including renal function, bleeding risks, preferences, drug interactions, and thrombus characteristics. The pri-

mary treatment goal is clot stabilisation and minimisation of the risk of embolism, which often requires elevated anticoagulant

dosages [25]. Upon hospital admission, VTE risk assessment accounts for immobilisation, surgical history, and comorbidities

to determine thromboprophylaxis and treatment levels. Most patients received either monotherapy (40.68%) or dual antithrom-

botic  therapy  (37.08%),  reflecting  standard  regimens.  Acute  VTE  management  typically  involves  parenteral  anticoagulants,

such  as  unfractionated  heparin  or  low-molecular-weight  heparin.  Specifically,  53.06%  of  the  441  patients  who  received

monotherapy  during  hospitalisation  received  sodium  heparin  or  enoxaparin  sodium  injections.

Discharge with Medications

We compiled data on the antithrombotic medication status at discharge for 1084 patients with venous thrombosis. The details

are provided in Table 4. The results showed that the majority of the patients were discharged with oral antithrombotics for cont-

inued treatment, in 43.54% of the patients with VTE were treated with rivaroxaban tablets alone after discharge, and 32.29%

were not given antithrombotic medication.

Table 4: Anticoagulant medications and their case numbers after discharge

Discharge Medication Reports, No. (%)

Dalteparin sodium injection 3 (0.28)

Low molecular weight heparin sodium 2 (0.18)

Enoxaparin sodium injection 3 (0.28)

Low molecular weight heparin sodium/dalteparin sodium injection 1 (0.09)

Heparin sodium injection/enoxaparin sodium injection 2 (0.18)

Aspirin enteric-coated tablets 63 (5.81)

Clopidogrel hydrogen sulphate tablets 4 (0.37)

Dabigatran etexilate capsules 9 (0.83)

Warfarin sodium tablets 137 (12.64)
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Rivaroxaban tablets 472 (43.54)

Aspirin enteric-coated tablets/rivaroxaban tablets 22 (2.03)

Aspirin enteric-coated tablets/clopidogrel hydrogen sulphate tablets 15 (1.38)

Clopidogrel hydrogen sulphate tablets/rivaroxaban tablets 1 (0.09)

None 350 (32.29)

The chi-squared test demonstrated a significant association between discharge diagnosis and medication use upon discharge (p

＜0.05).

Discussion

Between 2018 and 2023, the prevalence of VTE in the Tibet Autonomous Region People's Hospital exhibited an increasing an-

nual trend, from 0.74% to 1.12%. This surge may correlate with novel coronavirus infections, as studies have shown a higher in-

cidence of VTE in patients with COVID-19, especially those with severe disease [26, 27]. Viral infections may elevate thrombo-

sis risk by inducing inflammatory responses and increasing blood viscosity [28], alongside vascular endothelial dysfunction. Ad-

ditionally, lifestyle modifications during the pandemic, such as decreased physical activity and prolonged home isolation, may

have contributed to the increasing incidence of VTE[29].Conditions, such as cancer, hypertension, and diabetes, can affect the

risk of VTE development, as well as influence its management and outcomes [30, 31].

The incidences of DVT and PE significantly increase with age [32], specifically, after approximately 55 years old. However, by

the age of 80, the incidence rates are approximately 1 in 100 per year, which is approximately 1000 times higher than that for

those aged 45 years or younger. Furthermore, rates of PE quickly increase compared to those of DVT in older adult popula-

tions [33]. Environmental factors could also lead to heightened DVT and PE incidence in younger demographics. The altered

daily  activities  in  HA regions,  encompassing occupational  and recreational  pursuits,  could affect  blood flow and thrombosis

risk. The scarcity of medical resources in these areas may impede early diagnosis and treatment of DVT and PE, possibly result-

ing in a higher incidence among younger individuals.

A notable observation was that approximately 30.70% of patients with thrombosis had haemoglobin levels below the normal

range, suggesting a prevalent incidence of anaemia. This contradicts the common perception that HAs lead to polycythaemia

[34].  Approximately  half  of  the  patients  had  creatinine  levels  below  the  lower  limit,  indicating  potential  renal  insufficiency.

Moreover, a significant number of the samples (78.45%) were outside the reference range for homocysteine, with a particularly

high percentage (47.51%) being below the lower limit,  indicating potential  metabolic anomalies associated with an increased

risk of cardiovascular diseases.

The co-occurrence of  hypertension was the most  prevalent  among patients  with VTE (33.12 %).  Although hypertension is  a

recognised risk factor for arterial thrombosis [35], its direct role in VTE risk remains unclear. However, patients with hyperten-

sion should be carefully monitored because of their elevated risk for cardiovascular complications. Post-AMI or stroke, immo-

bility, particularly paralysis, can predispose patients to VTE. The shared risk factors among AMI, stroke, and VTE emphasise

the  possibility  of  concurrent  susceptibility  [36].  While  AMI and stroke  involve  arterial  thrombosis  and  venous  thromboem-

bolism, common underlying mechanisms, such as inflammation and hypercoagulability, may also contribute to both [37].

In the management of VTE, anticoagulant therapies are fundamental to prevent the formation or enlargement of blood clot-

s.This indicates significant differences in the types and conditions of medications prescribed at discharge, depending on the dif-

ferent  discharge  diagnoses  [38].  Rivaroxaban,  a  selective  Factor  Xa inhibitor,  plays  a  pivotal  role  in  the  coagulation cascade,

mitigating blood clot  formation.  The benefits  include predictable  pharmacokinetic  profiles,  obviation of  routine monitoring,
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and minimal dietary interactions. Rivaroxaban dosing is contingent upon clinical indications and treatment phase, necessitat-

ing adjustments for renal function, potential drug interactions, and bleeding risks. Reduced doses are recommended in cases of

renal impairment or heightened susceptibility to bleeding. For example, a regimen of 15 mg once daily may be appropriate in

patients with moderate renal dysfunction after the initial treatment phase. For initial DVT and PE management, 15 mg twice

daily with meals is recommended for the first 21 days, followed by a maintenance dose of 20 mg once daily [39]. In our study,

patients administered rivaroxaban typically received conventional treatment regimens, with only one case involving an outpa-

tient  medication regimen of  rivaroxaban at  a  dosage of  30 mg once daily  and another involving a  2-year-old administered a

dose of 2 mg once daily for venous sinus thrombosis.

Anticoagulation therapy duration ranges from a minimum of three months to potentially lifelong treatment, contingent on rev-

ersible risk factors, recurrence risk, and the patient's bleeding risk. Post-discharge long-term management plans for VTE were

tailored according to individual patient variables, including VTE type, risk factors, renal function, and drug interaction poten-

tial. Direct oral anticoagulants (DOACs) were frequently preferred for long-term VTE management because of their ease of ad-

ministration  and  minimal  monitoring  requirements.  In  contrast  to  conventional  warfarin  therapy,  DOACs  include  agents,

such as rivaroxaban, apixaban, dabigatran, and edoxaban. One of the key challenges in high-altitude populations is that stan-

dard anticoagulants such as warfarin, heparin, or direct oral anticoagulants (DOACs) may have different pharmacokinetics or

pharmacodynamics due to the altered vascular environment and reduced oxygen levels. Additionally, altered coagulation func-

tion, possibly caused by the plateau environment, may require adjustments in anticoagulant dosing or treatment strategies. Th-

ese unique environmental factors suggest that standard protocols may not be applicable in high-altitude settings. Real-world in-

sights into anticoagulant therapy outcomes at discharge have profound implications for healthcare providers, potentially lead-

ing to innovative strategies for remote monitoring, personalized care, and improved patient education. Ultimately, this could

contribute to more effective VTE management in challenging environments.

Conclusion

The main finding of the current cross-sectional study is that the prevalence of VTE in the Tibet Autonomous Region People's

Hospital between 2013 to 2023 annually increased from 0.74% to 1.12%. Additionally, VTE was mainly associated with the 18

to 64 years age group, low haemoglobin levels, hypertension at HAs.Our findings provide a better understanding of the effects

of HA environments on the occurrence and treatment of VTE, thereby offering more effective prevention and treatment mea-

sures for patients with VTE in these regions. Further statistical analyses, including multivariate models, could elucidate the rela-

tive  contributions of  these factors  to the thrombotic  risk in this  patient  population.  Additionally,  this  analysis  could be aug-

mented with qualitative data on patient history, medication regimens, and other clinical variables to gain a comprehensive un-

derstanding of the underlying pathogenic mechanisms. The study can contribute to the understanding of VTE at HAs, which

aids in the development of tailored treatment for HA residents with VTE.

Long-term observations  continue  to  explore  HA environment  influence  on  the  risk  factors  for  VTE,  including  hypoxaemia,

changes in blood viscosity, and lifestyle factors. Studying the differences in VTE incidence between residents of HA and low-

altitude areas, along with the underlying physiological mechanisms, can provide targeted strategies for the prevention and treat-

ment of VTE in HA regions.  Longitudinal studies and databases should be established for patients with VTE in HA areas to

analyse the impact of HA on VTE recurrence and treatment outcomes. Using large data analytics, in conjunction with genetic,

epidemiological, and clinical data can reveal the characteristics and patterns of VTE occurrence in HA regions, providing a ba-

sis  for  developing prevention strategies  and improving treatment efficacy.  However,  we recognize that  this  study has  certain

limitations. Firstly, relying on data from a single hospital, even one with a significant catchment area, may not fully represent

the broader population. Secondly, the lifestyle of Tibetan patients, including dietary habits, physical activity, and cultural prac-

tices, could significantly influence the outcomes of anticoagulant therapy. Traditional Tibetan medicine, such as herbal treat-
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ments or acupuncture, may also interact with conventional anticoagulant therapy. Additionally, genetic predispositions affect-

ing clotting mechanisms in the Tibetan population could bias conclusions regarding anticoagulant effectiveness. Lastly, unac-

counted factors such as climate-related stress and social determinants of health (e.g., social support, education level) may skew

the analysis and limit the validity of our findings. Further research is necessary to define protocols that are safe and effective for

patients in similar conditions.
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