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Background: Cellulitis of the lower extremities is a common bacterial skin infection that can lead to various complications, including deep vein thrombosis (DVT). Although previous studies have suggested an increased risk of thrombosis due to the pro-inflammatory state induced by cellulitis, the specific clinical characteristics and risk factors associated with DVT in cellulitis patients remain poorly understood. This study aims to identify the clinical characteristics and risk factors for DVT in patients with lower limb cellulitis.

Methods: We conducted a 10-year retrospective study of patients treated for lower limb cellulitis at our institution between January 2013 and December 2023. Patients who underwent ultrasound examination to assess for DVT were included in the analysis. Clinical data were collected, including age, D-dimer levels, C-reactive protein (CRP) levels, body mass index (BMI), duration of antibiotic treatment, and relevant medical history (e.g., diabetes, malignancy, the use of corticosteroids, and immunosuppressive agents). Statistical analyses were performed to identify risk factors for thrombosis.

Results: Among the patients included in the study, those who developed DVT were significantly older, with the majority being 70 years or older. No significant associations were found between thrombosis and other clinical parameters, including elevated CRP levels, D-dimer levels, BMI, or the duration of antibiotic treatment. Additionally, neither diabetes nor the use of corticosteroids or immunosuppressants showed a significant correlation with DVT development. Importantly, thrombosis occurred in both the affected and non-affected limbs, with no significant difference between them.

Conclusion: Age, particularly being 70 years or older, was identified as an independent risk factor for the development of DVT in patients with lower limb cellulitis. These findings suggest that advanced age plays a critical role in DVT development in cellulitis patients, and further investigation is needed to explore the underlying mechanisms.
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Introduction

Cellulitis is a common bacterial skin infection, particularly affecting the lower extremities (1). While the primary treatment focuses on addressing the underlying infection with antibiotics, there has been increasing attention to the potential complications that can arise in cellulitis patients, including the development of deep vein thrombosis (DVT) (2). Prior studies suggest that the pro-inflammatory state induced by cellulitis may elevate thrombotic risk (3, 4). However, the specific mechanisms and definitive risk factors remain unclear and subject to debate.

Deep vein thrombosis is a condition in which blood clots form in the deep veins and can lead to serious complications, including pulmonary embolism (5). Various clinical factors are known to predispose individuals to DVT, such as obesity, advanced age, malignancy, immobility, and elevated inflammatory markers (6–9). Given that cellulitis itself often leads to limb immobilization and an inflammatory response, it is plausible that these factors may act synergistically to increase thrombosis risk.

However, the relationship between cellulitis and DVT is not well established, and few studies have comprehensively examined the clinical characteristics that may contribute to thrombosis in this patient population (3, 4). Notably, the majority of prior studies have focused on Western populations, leaving a gap in understanding the risks specific to Asian populations, where thrombotic events are reportedly less frequent. This gap highlights the importance of investigating whether demographic differences influence thrombosis risk in cellulitis.

Additionally, while factors such as elevated C-reactive protein (CRP) levels, body mass index (BMI), and the use of corticosteroids are commonly associated with increased thrombosis risk (10–12), their specific roles in cellulitis-related thrombosis have not been clearly defined. Moreover, the influence of age and other demographic factors on thrombosis in cellulitis patients remains underexplored.

To address these gaps, this study aimed to investigate the clinical characteristics associated with the development of DVT in cellulitis patients. We hypothesized that certain clinical factors, such as elevated inflammatory markers would predispose patients to thrombosis, particularly in the affected limb. Furthermore, we focused on the Japanese population, where research on this topic has been limited, to explore the influence of demographic factors on thrombotic risk.



Materials and methods


Study design and population

This retrospective study was conducted on patients treated for lower limb cellulitis at the University of Occupational and Environmental Health between January 2013 and December 2023. The study population included individuals diagnosed with cellulitis and treated with antibiotics during this period. Among these, only patients who underwent ultrasound examination for DVT assessment, prompted by elevated D-dimer levels exceeding the normal range (D-dimer ≥ 0.5 μg/m), were included in the final analysis. In our cohort, all patients underwent D-dimer testing prior to venous ultrasonography, regardless of the level of clinical suspicion. There were no cases in which ultrasonography was performed without prior D-dimer measurement.



Data collection

Clinical data were retrospectively extracted from medical records, including both numerical and categorical variables. The numerical data included age, D-dimer levels (ng/ml), CRP levels (mg/L), and BMI (kg/m2). Categorical variables included sex, medical history such as the presence of diabetes mellitus or malignancy, and the use of corticosteroids.



Location of thrombosis

The anatomical location of thrombosis was determined based on ultrasound findings and categorized into the affected limb, corresponding to the limb with cellulitis, and the contralateral limb. This differentiation allowed for a detailed evaluation of thrombosis localization and its relationship to cellulitis.



Outcome measures

The primary outcome measure of this study was the development of DVT in patients with lower limb cellulitis, as confirmed by ultrasound examination. Thrombosis was assessed in both the affected and contralateral limbs. Clinical characteristics, including age, D-dimer levels, CRP levels, duration of antibiotic treatment, BMI, and medical history, were compared between patients with and without DVT.



Statistical analysis

Descriptive statistics were used to summarize the baseline characteristics of the study population. Continuous variables, such as age, D-dimer levels, CRP levels, BMI, and duration of antibiotic treatment, were reported as means with standard deviations or medians with interquartile ranges, depending on data distribution. Categorical variables, including sex, the presence of diabetes mellitus or malignancy, and the use of corticosteroids, were summarized as frequencies. For the purpose of further stratification, patients were categorized based on key clinical thresholds: CRP ≥ 3 mg/L, D-dimer ≥ 2 μg/ml, and BMI ≥ 25 kg/m2. Notably, the thresholds used for CRP (≥3 mg/L) and D-dimer (≥2 μg/ml) were selected based on previous studies and clinical relevance. A CRP level of 3 mg/L or higher has been used to define high inflammation states (13). For D-dimer, a threshold of ≥2 μg/ml was used to further stratify patients at higher thrombotic risk, as supported by prior studies showing increased DVT incidence at such levels (14).

Comparisons between patients who developed DVT and those who did not were performed using t-tests for continuous variables and Fisher’s exact test or Chi-square test for categorical variables. Univariate and multivariate logistic regression analyses were performed using the same variables listed in Table 1, which were selected based on their clinical relevance and previously reported associations with thrombotic risk: age over 70, sex, BMI, CRP, D-dimer, diabetes mellitus, cancer, and corticosteroid use.


TABLE 1 Clinical characteristics of the presence of DVT.
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All statistical analyses, including descriptive statistics, group comparisons, and regression analyses, were performed using IBM SPSS Statistics version 27 (IBM, Chicago, IL, USA) and GraphPad Prism version 9.5.0 (GraphPad Software, San Diego, CA, USA). A P-value of <0.05 was considered statistically significant.



Ethical considerations

The study was conducted in compliance with the ethical standards established by the institutional review board (IRB) of the University of Occupational and Environmental Health. Ethical approval was obtained before data collection, and the requirement for informed consent was waived due to the retrospective nature of the study and anonymization of patient data.




Results


Clinical characteristics and risk factors for DVT after cellulitis

The rationale for this analysis stemmed from prior evidence suggesting that cellulitis may increase the risk of thrombosis, potentially through the pro-inflammatory environment due to the local skin inflammation of cellulitis. To investigate the clinical characteristics associated with the development of DVT in the lower extremities following cellulitis, we hypothesized that inflammation induced by cellulitis could predispose patients to thrombosis, especially in the affected limbs. To explore this hypothesis, we evaluated key clinical parameters, including age, gender, BMI, CRP, D-dimer levels, the presence of malignancy, the use of corticosteroid, and type 2 diabetes. These factors were selected based on their well-established association with thrombosis in the existing literature.

Figure 1 outlines the patient selection process. A total of 158 cellulitis patients were initially screened, of which 36 were included in the final analysis based on the predefined inclusion and exclusion criteria. The screening involved assessing D-dimer levels, with patients presenting a D-dimer value ≥0.5 μg/ml undergoing Doppler ultrasonography to confirm the presence of DVT. Out of the 36 patients included, 7 (19.4%) were diagnosed with DVT, while 29 (80.6%) did not develop thrombosis.
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FIGURE 1
Flowchart of case selection for the study on thrombosis in cellulitis patients. This flowchart illustrates the selection process of patients included in the study. A total of 158 patients with cellulitis were initially screened. Among them, 36 patients underwent ultrasound examination due to elevated D-dimer levels (≥0.5 μg/ml). Of these, 7 cases were diagnosed with deep vein thrombosis (DVT), while 29 cases did not develop thrombosis.


Since inflammation is known to play a crucial role in thrombosis formation, CRP levels were evaluated to assess the systemic inflammatory status in the 36 patients (Table 1). The average CRP level was 10.5 mg/L in patients with DVT and 13.1 mg/L in those without DVT, with no significant difference observed (P = 0.542). Although CRP levels were not significantly different between the two groups, this finding must be viewed in light of the limited statistical power due to the small sample size. It remains possible that systemic inflammation contributes to thrombosis risk, but the current study may have lacked sufficient power to detect such an effect.

D-dimer levels, a widely recognized marker for detecting thrombosis, were also analyzed. All patients included in the study had elevated D-dimer levels (≥0.5 μg/ml) as part of the inclusion criteria. Within this selected cohort, the average D-dimer level was slightly higher in patients with DVT (6.27 μg/ml) compared to those without DVT (5.69 μg/ml), but this difference was not statistically significant (P = 0.832). While all patients had elevated D-dimer levels, and no significant difference was observed between those with and without DVT, this does not preclude a potential association. The limited sample size may have obscured a true relationship, and larger studies are needed to clarify the predictive value of higher D-dimer levels.

Obesity is another well-documented risk factor for thrombosis due to its contribution to venous stasis. To explore this, BMI was compared between the groups. The average BMI was 25.9 among patients with DVT and 30.8 among those without DVT, with no statistically significant difference (P = 0.227). Although no statistically significant difference in BMI was found between the two groups, this result should be interpreted with caution. Given the established link between obesity and thrombosis, further research with larger sample sizes is warranted to assess whether BMI plays a role in cellulitis-associated DVT.

Malignancy, often associated with a prothrombotic state, was also evaluated. Among patients with DVT, 28.6% (2 out of 7) had a history of malignancy, compared to 10.3% (3 out of 29) of those without DVT. Although the proportion of malignancy was higher in patients with DVT, this difference did not reach statistical significance (P = 0.224), suggesting a limited impact of malignancy on thrombosis risk in this study population.

Finally, we assessed the use of corticosteroids, which is often implicated in increasing thrombosis risk. Corticosteroid use was observed in 28.6% (2 out of 7) of patients with DVT and 27.6% (8 out of 29) of those without DVT, with no significant difference between the groups (P > 0.999). These findings indicate that corticosteroids had no measurable impact on thrombosis risk in cellulitis patients within this study.

Among the analyzed variables, the most notable finding was the significant association between age over 70 and an increased frequency of DVT. The mean age of the DVT-positive group was 78.7 years (range: 61–89), significantly higher than that of the DVT-negative group, which had a mean age of 66.3 years (range: 37–84) (P = 0.023). This unexpected result suggests that age rather than the degree of inflammation or other clinical parameters may be a key factor in thrombosis development in this population. The observed relationship between advanced age and thrombosis risk warrants further investigation, as it may be previously underappreciated.



Multivariate analysis identifies age as an independent predictor of DVT

Following the unexpected finding that age may be a critical factor in thrombosis development, further analyses were conducted to evaluate the risk factors for DVT in cellulitis patients. A univariate analysis was first performed to explore potential associations between individual clinical variables and thrombosis risk (Table 2).


TABLE 2 The univariate and multivariate analysis.
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The analysis revealed that patients aged 70 years or older had a significantly higher odds ratio (OR) of 11.4 (95% CI: 1.2–108.3, P = 0.034), indicating a notable association with DVT. However, other variables did not demonstrate statistically significant associations. For instance, sex (OR: 2.0, 95% CI: 0.3–12.2, P = 0.439) and BMI (OR: 0.7, 95% CI: 0.1–3.8, P = 0.680) showed no significant differences between patients with and without DVT. Similarly, CRP levels (OR: 1.6, 95% CI: 0.2–15.6, P = 0.703) and D-dimer levels (OR: 2.7, 95% CI: 0.3–25.8, P = 0.389) did not emerge as significant factors in this analysis. Other variables such as diabetes mellitus (OR: 1.7, 95% CI: 0.3–9.0, P = 0.554), cancer (OR: 3.5, 95% CI: 0.5–26.4, P = 0.230), and corticosteroid use (OR: 1.1, 95% CI: 0.2–6.6, P = 0.958) were also analyzed but did not show statistically significant associations. These results suggest that, within this cohort, none of these factors played a major role in thrombosis risk compared to age.

To confirm whether age was an independent risk factor, a multivariate analysis was performed, adjusting for the other clinical variables (Table 2). This analysis further supported the significance of age, with patients aged 70 years or older showing an adjusted OR of 13.5 (95% CI: 1.1–165.3, P = 0.049). Other variables, including sex (OR: 0.68, 95% CI: 0.03–15.65, P = 0.810), BMI (OR: 0.54, 95% CI: 0.05–6.32, P = 0.970), CRP (OR: 3.17, 95% CI: 0.14–70.62, P = 0.466), D-dimer (OR: 0.74, 95% CI: 0.02–29.48, P = 0.874), diabetes mellitus (OR: 0.87, 95% CI: 0.09–8.63, P = 0.904), cancer (OR: 2.72, 95% CI: 0.21–34.90, P = 0.443), and corticosteroid use (OR: 0.95, 95% CI: 0.09–8.63, P = 0.963), remained non-significant.

These findings confirm that age, specifically 70 years or older, is an independent predictor of thrombosis risk in cellulitis patients. While the exact mechanisms underlying this association remain unclear, the results emphasize the importance of increased vigilance in elderly patients during cellulitis treatment. Further research is required to elucidate the factors contributing to this observed relationship.



Case-by-case analysis of thrombosis patients

A detailed analysis of seven patients who developed thrombosis during cellulitis treatment demonstrated the clinical variability and complexity involved in managing these cases as shown in Figure 2. We also examined the time interval between the diagnosis of cellulitis and the diagnosis of thrombosis in these seven patients. The duration ranged from 5 to 47 days, with a mean of 17.4 days and a median of 7 days. Thrombotic events were observed in multiple venous sites among the seven cases analyzed. Specifically, thrombosis occurred in the iliac vein (one case), peroneal vein (three cases), soleus vein (two cases), and one case where the thrombosis extended from the common femoral vein to the soleus vein. This analysis highlights the diverse locations of thrombosis in cellulitis patients, emphasizing the importance of thorough vascular monitoring to detect thrombotic events comprehensively. Of these thrombotic events, three cases (42.9%) occurred in the limb affected by cellulitis, while four cases (57.1%) involved the contralateral limb, suggesting that comprehensive vascular monitoring beyond the affected limb is required. This analysis demonstrates the diverse clinical presentations of thrombosis in cellulitis patients, underscoring the importance of thorough vascular monitoring and individualized treatment.
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FIGURE 2
Case-by-case analysis of thrombosis in cellulitis patients. This figure presents a detailed case-by-case analysis of seven patients who developed thrombosis during cellulitis treatment. Thrombosis was observed in multiple venous sites, including the iliac vein (one case), peroneal vein (three cases), soleus vein (two cases), and one case involving thrombosis extending from the common femoral vein to the soleus vein. Notably, thrombosis occurred in the limb affected by cellulitis in three cases (42.9%), while four cases (57.1%) involved the contralateral limb. These findings highlight the diverse locations of thrombosis in cellulitis patients and emphasize the need for comprehensive vascular monitoring beyond the affected limb to ensure early detection and appropriate management.





Discussion

In this study, we investigated the clinical characteristics and risk factors associated with DVT in patients following cellulitis. Our findings provide important insights into the potential mechanisms of thrombosis formation in this context; however, they also raise new questions, particularly regarding the role of age in increasing the risk of thrombosis in cellulitis.

One of the most notable results from our study was the significant association between age (70 years or older) and the development of DVT. This finding was unexpected and highlights age as an independent risk factor for thrombosis in cellulitis patients, distinct from other commonly considered factors such as BMI, CRP levels, or malignancy. There are several possible explanations for why thrombosis was more frequently observed in older patients. First, aging is associated with increased vascular stiffness and decreased venous return, which could predispose elderly individuals to venous stasis, a known risk factor for thrombosis (15, 16). Additionally, older patients are more likely to have comorbid conditions, such as impaired mobility, which may further contribute to venous stasis during periods of immobility required for cellulitis treatment (17, 18). Another consideration is that the aging process is linked to a pro-inflammatory state, which might further promote thrombosis formation (19). However, our study did not find a significant association between inflammation (as measured by CRP) and thrombosis, suggesting that factors beyond systemic inflammation may be involved in older patients. Future studies are needed to explore the specific physiological changes that occur with aging and their role in increasing thrombosis risk in cellulitis patients.

Several limitations of this study should be acknowledged. First, the sample size may not have been large enough to detect subtle differences in certain clinical parameters, such as BMI, CRP levels, or the use of corticosteroid. Although we did not observe significant associations between these factors and thrombosis, it is possible that a larger cohort would reveal more nuanced relationships. Therefore, the absence of statistically significant differences in CRP, BMI, or D-dimer should not be interpreted as definitive evidence of no association. Rather, these findings likely reflect the limited statistical power of our sample and should be interpreted with caution. Additionally, this study was retrospective in nature, which may introduce selection bias and limit the generalizability of the findings.

Another limitation is that we used CRP as the primary marker for inflammation. While CRP is a well-established marker of systemic inflammation (20), it may not fully capture the complexity of the inflammatory response in cellulitis patients. In addition, our study found no significant difference in thrombosis formation between the affected and non-affected limbs. These findings suggest that neither localized inflammation nor systemic inflammation, as traditionally measured by CRP, may be the dominant driver of thrombosis in cellulitis patients. This raises questions about the role of alternative mechanisms beyond conventional inflammatory markers. For instance, in addition to the aging-related vascular changes, other inflammatory mediators not captured by CRP, such as IL-6, may play a more direct role in promoting thrombosis mediated by the positive action of thrombogenesis (21).

Despite the lack of significant associations with other clinical parameters, the findings of this study emphasize the importance of conducting further analyses. For example, although we did not find a significant association between BMI and thrombosis, obesity is a well-known risk factor for venous thromboembolism (22). It is possible that other variables, such as the duration of immobility or the use of certain medications, might interact with BMI to influence thrombosis risk. Future research is needed to explore these potential interactions. Although we did not find significant differences related to malignancy or the use of corticosteroid, these factors are known to predispose individuals to thrombosis in other settings (8, 23). The absence of significant findings in our study does not exclude the possibility that these factors contribute to thrombosis associated with cellulitis.

One of the key limitations of this study is the small sample size, with only 36 patients included and 7 cases of DVT identified. This limited number of outcome events reduces the statistical power to detect significant associations, particularly for less prevalent risk factors. As a result, there is a possibility of type II errors, and caution is warranted when interpreting non-significant findings. Despite these constraints, we proceeded with multivariate logistic regression analysis in an exploratory manner to adjust for potential confounding factors and to identify signals that could inform future, larger studies. The findings should therefore be considered hypothesis-generating, rather than definitive evidence of risk relationships.

A further consideration is the ultrasound screening protocol, which restricted Doppler imaging to patients with D-dimer levels ≥0.5 μg/ml. While this approach aligns with standard institutional practice, it may have resulted in underdetection of DVT cases with lower D-dimer levels, particularly in patients with isolated distal thrombosis or those with atypical presentations. As a result, the actual prevalence of DVT in our cohort may have been underestimated, and this potential selection bias should be considered when interpreting our findings.

Despite these limitations, our findings highlight the importance of considering age as a critical factor when evaluating DVT risk in cellulitis patients, and support the need for future prospective studies with larger cohorts to validate these observations.

Given that 57.1% of thrombosis cases occurred in the contralateral limb, comprehensive vascular monitoring beyond the affected limb should be considered, particularly in elderly patients with cellulitis. Clinicians should maintain a high index of suspicion for DVT in elderly cellulitis patients, even in the absence of significant inflammatory markers. Routine screening of both limbs may improve early detection and optimize management strategies.



Data availability statement

The raw data supporting the conclusions of this article will be made available by the authors, without undue reservation.



Ethics statement

The studies involving humans were approved by University of Occupational and Environmental Health. The studies were conducted in accordance with the local legislation and institutional requirements. The ethics committee/institutional review board waived the requirement of written informed consent for participation from the participants or the participants’ legal guardians/next of kin because written informed consent from the patients was not required to participate in this study in accordance with the national legislation and the institutional requirements.



Author contributions

RT: Conceptualization, Data curation, Formal Analysis, Funding acquisition, Investigation, Methodology, Project administration, Resources, Software, Supervision, Validation, Visualization, Writing – original draft, Writing – review & editing. NS-S: Conceptualization, Data curation, Formal Analysis, Funding acquisition, Investigation, Methodology, Project administration, Resources, Software, Supervision, Validation, Visualization, Writing – original draft, Writing – review & editing. YS: Conceptualization, Data curation, Formal Analysis, Funding acquisition, Investigation, Methodology, Project administration, Resources, Software, Supervision, Validation, Visualization, Writing – original draft, Writing – review & editing.



Funding

The author(s) declare that no financial support was received for the research and/or publication of this article.



Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



Generative AI statement

The author(s) declare that Generative AI was used in the creation of this manuscript. The author(s) verify and take responsibility for the use of generative AI in the preparation of this manuscript. Generative AI was used for grammar checking.



Publisher’s note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



References

1. Raff A, Kroshinsky D. Cellulitis: A review. JAMA. (2016) 316:325–37. doi: 10.1001/jama.2016.8825

2. Gunderson C, Chang J. Risk of deep vein thrombosis in patients with cellulitis and erysipelas: A systematic review and meta-analysis. Thromb Res. (2013) 132:336–40. doi: 10.1016/j.thromres.2013.07.021

3. Gawaz A, Gonser L, Strölin A, Kofler L, Häfner H, Kofler K. Concomitant thrombosis in patients with cellulitis as incidental finding. Clin Hemorheol Microcirc. (2022) 82:335–40. doi: 10.3233/CH-221519

4. Zaghdoudi I, Rezgui M, Zouaoui W, Marhbene T, Jendoubi A, El Fatimi R, et al. Incidence of deep venous thrombosis in patients with erysipelas of the leg: Prospective study of 30 cases in an emergency department. Pathophysiol Haemost Thromb. (2008) 36:271–4. doi: 10.1159/000252824

5. Wolberg A, Rosendaal F, Weitz J, Jaffer I, Agnelli G, Baglin T, et al. Venous thrombosis. Nat Rev Dis Prim. (2015) 1:15006. doi: 10.1038/nrdp.2015.6

6. Darvall K, Sam R, Silverman S, Bradbury A, Adam D. Obesity and thrombosis. Eur J Vasc Endovasc Surg. (2007) 33:223–33. doi: 10.1016/j.ejvs.2006.10.006

7. Samad F, Ruf W. Inflammation, obesity, and thrombosis. Blood. (2013) 122:3415–22. doi: 10.1182/blood-2013-05-427708

8. Blom J, Doggen C, Osanto S, Rosendaal F. Malignancies, prothrombotic mutations, and the risk of venous thrombosis. JAMA. (2005) 293:715–22. doi: 10.1001/jama.293.6.715

9. Thienel M, Müller-Reif J, Zhang Z, Ehreiser V, Huth J, Shchurovska K, et al. Immobility-associated thromboprotection is conserved across mammalian species from bear to human. Science. (2023) 380:178–87. doi: 10.1126/science.abo5044

10. Horvei L, Grimnes G, Hindberg K, Mathiesen E, Njølstad I, Wilsgaard T, et al. C-reactive protein, obesity, and the risk of arterial and venous thrombosis. J Thromb Haemost. (2016) 14:1561–71. doi: 10.1111/jth.13369

11. El Zorkany K, Bridson J, Sharma A, Halawa A. Transplant renal vein thrombosis. Exp Clin Transplant. (2017) 15:123–9. doi: 10.6002/ect.2016.0060

12. Johannesdottir S, Horváth-Puhó E, Dekkers O, Cannegieter S, Jørgensen J, Ehrenstein V, et al. Use of glucocorticoids and risk of venous thromboembolism: A nationwide population-based case-control study. JAMA Intern Med. (2013) 173:743–52. doi: 10.1001/jamainternmed.2013.122

13. Ross Y, Ballou S. Reliability of C-reactive protein as an inflammatory marker in patients with immune-mediated inflammatory diseases and liver dysfunction. Rheumatol Adv Pract. (2023) 7:rkad045. doi: 10.1093/rap/rkad045

14. Kwon H, Kim Y, Her E, Chae B, Lee Y. Elevation of the D-dimer cut-off level might be applicable to rule out pulmonary embolism for active cancer patients in the emergency department. Intern Emerg Med. (2022) 17:495–502. doi: 10.1007/s11739-021-02730-y

15. Vatner S, Zhang J, Vyzas C, Mishra K, Graham R, Vatner D. Vascular stiffness in aging and disease. Front Physiol. (2021) 12:762437. doi: 10.3389/fphys.2021.762437

16. Molnár AÁ, Nádasy GL, Dörnyei G, Patai BB, Delfavero J, Fülöp GÁ, et al. The aging venous system: From varicosities to vascular cognitive impairment. Geroscience. (2021) 43:2761–84. doi: 10.1007/s11357-021-00475-2

17. Engbers M, Blom J, Cushman M, Rosendaal F, van Hylckama Vlieg A. The contribution of immobility risk factors to the incidence of venous thrombosis in an older population. J Thromb Haemost. (2014) 12:290–6. doi: 10.1111/jth.12480

18. Brindle R, O’Neill L, Williams O. Risk, prevention, diagnosis, and management of cellulitis and erysipelas. Curr Dermatol Rep. (2020) 9:73–82. doi: 10.1007/s13671-020-00287-1

19. Talley S, Nguyen T, Van Ye L, Valiauga R, DeCarlo J, Mustafa J, et al. Characterization of age-associated inflammasome activation reveals tissue specific differences in transcriptional and post-translational inflammatory responses. Immun Ageing. (2024) 21:60. doi: 10.1186/s12979-024-00462-z

20. Karadag F, Kirdar S, Karul A, Ceylan E. The value of C-reactive protein as a marker of systemic inflammation in stable chronic obstructive pulmonary disease. Eur J Intern Med. (2008) 19:104–8. doi: 10.1016/j.ejim.2007.04.026

21. Zhang Y, Zhang Z, Wei R, Miao X, Sun S, Liang G, et al. IL (Interleukin)-6 contributes to deep vein thrombosis and is negatively regulated by miR-338-5p. Arterioscler Thromb Vasc Biol. (2020) 40:323–34. doi: 10.1161/ATVBAHA.119.313137

22. Gregson J, Kaptoge S, Bolton T, Pennells L, Willeit P, Burgess S, et al. Cardiovascular risk factors associated with venous thromboembolism. JAMA Cardiol. (2019) 4:163–73. doi: 10.1001/jamacardio.2018.4537

23. Chang S, Münster A, Gram J, Sidelmann J. Anabolic androgenic steroid abuse: The effects on thrombosis risk, coagulation, and fibrinolysis. Semin Thromb Hemost. (2018) 44:734–46. doi: 10.1055/s-0038-1670639


Copyright
 © 2025 Teshima, Saito-Sasaki and Sawada. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.

OPS/images/fmed-12-1567280-t001.jpg
Variables DVT (+) DVT (=) P-value
Number of cases 7 29
Age (Range) 78.7 (61-89) 66.3 (37-84) 0.023
Sex 0.674
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Variables Odds ratio (range) P-value Odds ratio (range) P-value
Age over 70 11.4 (1.2-108.3) 0.034 13.539 (1.109-165.334) 0.049
Sex 2.0 (0.3-12.2) 0.439 0.681 (0.030-15.648) 0.810
BMI 0.7 (0.1-3.8) 0.680 0.540 (0.046-6.316) 0.970
CRP 1.6 (0.2-15.6) 0.703 3.173 (0.143-70.618) 0.466
D-dimer 2.7 (0.3-25.8) 0.389 0.742 (0.019-29.475) 0.874
Diabetes mellitus 1.7 (0.3-9.0) 0.554 0.868 (0.087-8.627) 0.904
Malignancy 3.5(0.5-26.4) 0.230 2.718 (0.212-34.899) 0.443
Corticosteroid use 1.1 (0.2-6.6) 0.958 0.945 (0.089-8.627) 0.963
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