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Background

Pulmonary embolism (PE) is a serious and potentially life-threatening condition that requires prompt diagnosis and treatment. Identifying risk factors and diagnostic markers can aid in the early detection and management of this condition.





Methods

This case-control study examined 10,077 patients admitted to Shenzhen Kangning Hospital’s psychiatry facility in 2020. Among these, 65 patients were diagnosed with PE, including 50 new cases. After survival sampling for controls and age-and-gender matching, the study included 41 new PE cases and 41 age-and-gender-matched controls. Data on demographics, comorbidities, and medication use were extracted from electronic records. Conditional logistic regression analyses were performed to determine the association between each predictor and PE risk. Additionally, the sensitivity and specificity of the d-dimer diagnostic tool were assessed.





Results

In univariable conditional logistic regression, active alcoholism was associated with a higher PE risk (OR=3.675, 95% CI 1.02–13.14, P=0.046). A history of physical restraint (OR=4.33, 95% CI 1.24–15.21, P=0.022) and chemical restraint (OR 4.67, 95% CI 1.34–16.24, p=0.015) also increased PE risk, as did benzodiazepine use (OR=3.33, 95% CI 1.34–8.30, P=0.010). Conversely, psychotropic medication before admission was associated with a lower risk of PE (OR=0.07, 95% CI 0.01–0.59, P=0.013). Stepwise multivariable forward conditional regression identified two subsets of psychiatric patients at higher risk of PE: new psychiatric cases without medication at admission who were chemically restrained, and cases without medication at admission who were started on antipsychotics and benzodiazepines. The d-dimer diagnostic tool, with an optimal threshold of 570 ng/ml determined by the Youden index (J statistic of 0.6098), showed a sensitivity of 73.17% and specificity of 87.80% for detecting PE, with an AUC of 0.833 (95% CI: 0.735–0.906).





Conclusion

Our findings suggest that a history of restraint, alcoholism, and the use of antipsychotics and benzodiazepines are important predictors of PE in psychiatric inpatients. Conversely, psychotropic medications at admission may be linked to a lower PE risk. The d-dimer diagnostic tool shows good value for screening PE in psychiatric inpatients. These predictors and diagnostic markers could help clinicians identify high-risk patients and implement appropriate prevention strategies.
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1 Introduction

Venous thromboembolism (VTE), including deep vein thrombosis (DVT) and pulmonary embolism (PE), is the world’s third-largest cardiovascular and cerebrovascular emergency (1). PE has a high intra-hospital mortality rate, and 1 in every 10 patients who died in the hospital were due to PE. Moreover, as a disease with high morbidity and mortality, PE has still shown an upward trend in recent years (2). PE is a life-threatening condition where a blood clot, usually from the deep veins of the legs, travels to the lungs and blocks blood flow (3). The pathogenesis involves thrombus formation due to venous stasis, endothelial injury, and hypercoagulability, known as Virchow’s triad (4). Clots can dislodge and obstruct the pulmonary arteries, leading to reduced oxygenation and potential right ventricular failure (3). The severity of PE can range from asymptomatic to sudden death, with treatment options varying based on the extent of the embolism and patient stability (3). Furthermore, it has been reported that 4% of unexpected sudden deaths in patients hospitalized in psychiatric departments resulted from PE (5). The common clinical manifestations of PE are shortness of breath, chest pain, hypoxia, and tachycardia, but the typical symptoms of PE, namely the triad of PE (dyspnea, chest pain, hemoptysis), are not commonly seen in clinical practice, leading to misdiagnosis from time to time, delaying the early treatment of patients with PE (6, 7). Psychiatric patients, compared with normal people, have a higher risk of DVT and PE (8), especially patients with schizophrenia and bipolar disorder (9). Patients with psychosis and bipolar have a higher rate of admission to psychiatric departments. In addition, various studies have found that the risk of PE in patients taking antipsychotics is higher than in the entire population (10, 11). There is also suggestive evidence which is conflicting that antidepressants may be associated with an increased risk of VTE (12, 13). All of these factors like psychiatric disorders, drugs, and treatment modalities may predispose patients to the development of DVT and subsequent PE. However, to our knowledge, few inpatient psychiatric facilities routinely employ antithrombotic measures and diagnostic measures for PE (14).

Furthermore, misdiagnosis and missed PE in inpatient settings are common (6, 14). Psychiatric inpatients are more prone to this vulnerability and hence it is necessary to understand the characteristics of patients presenting with PE. To the present day, systematic research on PE in psychiatric inpatients has been limited. Therefore, we conducted an age-gender-matched case-control study to investigate the exposures and predictors for PE in psychiatric inpatients, concerning diagnostic, medical, and psychiatric characteristics. In this retrospective case-control study, we aim to investigate the incidence of PE in psychiatric inpatients, focusing on the potential risk factors associated with the use of antipsychotic and antidepressant medications. Our primary hypothesis is that the administration of these psychotropic drugs increases the susceptibility of psychiatric patients to PE. Our objectives are to: 1) determine the incidence rate of PE in the studied psychiatric population; 2) identify specific risk factors, including the types of medications used and other clinical characteristics; 3) assess the impact of inpatient treatment measures on the development of PE, and 4) explore the potential of post-hospitalization test results as early indicators for PE diagnosis. Through this research, we expect to provide evidence-based recommendations for improved diagnostic and clinical management practices in psychiatric inpatient settings.




2 Methods

The methods used for this case-control study are described below.



2.1 Study design and population

This study is a case-control study done retrospectively to investigate the characteristics of PE in psychiatric inpatients. This retrospective study was approved by the Ethical Committee for Human Research of Shenzhen Mental Health Center, Shenzhen Kangning Hospital (2021-K015–01) and exempt from the requirement of informed consent, as it involved de-identified data acquired during the routine care of patients. Figure 1 shows the flow diagram for the study (Figure 1).




Figure 1 | Study flow diagram.






2.2 Identification of PE cases

PE cases were identified through a two-step approach. First, all consecutive inpatients diagnosed with psychiatric disorders were included, over the year 2020, at the Shenzhen Kangning Hospital. Second, medical records were retrieved to verify the diagnosis.

The inclusion criteria for cases were:

1. Psychiatry inpatients diagnosed with PE.

The exclusion criteria for cases were:

1. Old PE cases.

2. No imaging evidence records for confirmatory diagnosis.



2.2.1 Data collection and hospital record review criteria for PE diagnosis

Medical records and hospital discharge summaries were retrieved and reviewed for possible PE cases using a standardized form. The records were reviewed by two psychiatrists (DP and WZ). A diagnosis of PE was considered verified when clinical symptoms of PE supported by findings from plasma d-dimer concentration as a screening tool and contrast-enhanced computed tomography (CT) as the confirmatory tool was used. The actual imaging films were not re-interpreted. All cases with an uncertain diagnosis based on the available information were discussed until a consensus was reached. All records were checked for any notion of a previous PE event. If so, the patients were excluded. Only verified cases of new PE with imaging evidence were included as cases in the study.





2.3 Identification of controls

Controls were selected using a two-step approach using the survival sampling technique. Firstly, the medical records of the hospital were used to identify three controls for each case. The selected controls were psychiatric inpatients during the same year who did not have a discharge diagnosis of PE. Secondly, age and gender matching were performed, resulting in a 1:1 case-control ratio of 41. Medical records of the matched controls were retrieved and reviewed in the same manner as the medical records of the cases. Individuals who had undergone major surgery within the past three months or recently taken any medication that affects the hematopoietic system were excluded from the study.

The inclusion criteria for controls were:

1. Psychiatry inpatients not diagnosed with PE.

The exclusion criteria for cases were:

1. Major surgery within the past three months.

2. Taking any medication affecting the hematopoietic system.




2.4 Sample size

For our statistical calculations, we referenced a previous study on current antipsychotic use and the risk of pulmonary embolism, which provided an odds ratio (OR) of 3.68 (11). Using PASS 2021 (v21.0.3) software, we conducted a two-sided hypothesis test for the odds ratio in a matched case-control design with a binary exposure variable. Assuming an exposure probability of 0.5 and an R² of 0.05, a sample size of 39 matched sets (39 cases and 39 controls) is required to achieve a power of 0.8007 with an alpha of 0.05. However, we included all available matched cases and controls, resulting in a total of 41 matched sets. Despite the small sample size, it was justified given the low incidence and prevalence of PE in this specific population, enabling meaningful analysis within the available data.




2.5 Psychiatric conditions and possible confounding factors

Information regarding possible confounding factors was obtained from the medical records, using the standardized review form created using priori knowledge and literature review. Data about psychiatric conditions such as psychiatric diagnosis coded with the International Classification of Disorders 10th version (ICD-10), psychotropic medications at the time of admission, drugs used after admissions (antipsychotics, antidepressants, mood stabilizers, and benzodiazepine), physical restraint (bed restraints were utilized when patients posed a threat to themselves or others), chemical restraint (injectable diazepam and/or haloperidol use) and modified electroconvulsive therapy (MECT) were obtained from medical records. The most commonly used drugs and their dose ranges in the final sample were as follows. Antipsychotics: olanzapine (2.5mg to 20mg), risperidone (1mg to 6 mg), quetiapine (25mg to 1.2g), aripiprazole (5mg to 15mg), clozapine (12.5mg to 250mg), haloperidol (5mg) and perphenazine (25mg). Antidepressants: trazodone (50mg to 100mg), fluvoxamine (50mg to 200mg), paroxetine (25mg to 40mg), sertraline (75mg to 150mg), escitalopram (5mg to 15mg), venlafaxine (75mg to 150mg), duloxetine (60mg to 120mg), mirtazapine (15mg to 30mg), and milnacipran (100mg). Mood stabilizers: lithium (0.3g to 0.9g) and valproate (0.5g to 1.5g). Benzodiazepines: lorazepam (0.5mg to 2mg), diazepam (5mg to 15mg), oxazepam (45mg), alprazolam (0.4mg to 1.2mg), clonazepam (0.5mg to 1mg), and estazolam (0.5mg to 1mg).

The other factors examined in this study extracted from the patient’s medical records included: lifestyle conditions: age, gender, alcohol use, current smoking, bedridden; and medical conditions: diabetes mellitus, dyslipidemia, hypertension, and thyroid disorder (structural and functional).

Additionally, d-dimer testing was routinely employed before inpatient psychiatry admission in the study setting, and for patients with elevated d-dimer levels, lower extremity ultrasonography was utilized as a further screening tool to detect deep vein thrombosis. Data from both tests were extracted for analysis of their sensitivity and specificity for PE.




2.6 Statistical methods

The contingency tables for case or control status, psychiatric conditions, and possible confounding factors were constructed. Risk estimates [odds ratios (ORs)] for possible confounding factors were estimated by conditional logistic regression. In this case-control study, with a control group matched on age and gender, we manipulated the Cox regression in Statistical Package for the Social Sciences (SPSS) to perform conditional logistic regression (15). For all analyses, a 95% Confidence Interval (CI) was estimated. In addition to univariable conditional logistic regression, a forward multivariable stepwise conditional logistic regression was also conducted using SPSS. The forward stepwise approach began with an empty model, iteratively adding variables that significantly improved model fit. Variables were included using an entry probability of 0.05 and a removal probability of 0.1, with the process continuing until no additional variables met this criterion. The best-fitted models that converged with relevant variables were reported. Data were analyzed using SPSS Version 27.

Additionally, the sensitivity and specificity of d-dimer and lower extremity ultrasonography (USG) were evaluated. Receiver Operator Characteristic (ROC) curve analysis and the optimal d-dimer value for PE screening were identified using the Youden index using MedCalc Version 22.02.





3 Results

The incidence of PE was 0.5% (50/10,077), and the prevalence was 0.65% (65/10,077) during the study period. The study analyzed individually matched 41 cases and 41 controls based on age and gender (Table 1). The median age of cases and controls was 45 (IQR 31.5–61.5) and 46 (IQR 31–61.5) years, respectively, with no significant difference between the two groups. Both groups had an equal proportion of males (n=22, 53.7%), which was ensured by the matching criteria. Rescue thrombolysis was carried out in 33 PE cases out of 41.


Table 1 | Characteristics of age-gender matched cases and controls.





3.1 Characteristics of age-gender matched cases and controls



3.1.1 Medical and living conditions

The median length of hospital stay was shorter in cases compared to controls (13 days vs. 28 days). A higher proportion of cases had a history of hypertension compared to controls (34.1% vs. 17.1%). A higher proportion of cases reported active smoking (34.1% vs 24.4%), and active alcoholism (39% vs 19.5%) compared to controls. The proportions of cases who were bedridden (7.3% vs 4.9%), had diabetes mellitus (12.2% vs 14.6%), dyslipidemia (9.8% vs 12.2%), and thyroid disorders (14.6% vs 12.2%) was similar to that of controls.




3.1.2 Psychiatric conditions

A significantly lower proportion of cases were on psychotropic medications at admission compared to controls (63.4% vs. 92.7%). Among cases, a higher proportion was observed currently taking benzodiazepines compared to controls (58.5% vs. 24.4%) and on antipsychotic medication (92.7% vs 80.5%). The proportion of patients currently on antidepressants (24.4% vs 29.3%) and mood stabilizers (34.1% vs 36.6%) was similar in cases and controls. A higher proportion of cases had a history of physical restraint (39% vs. 14.6%), chemical restraint (34.1% vs 7.3%), and MECT (31% vs. 9.8%) compared to controls.





3.2 Conditional logistic regression analysis of  predictors of PE

Table 2 shows the results of an univariable conditional logistic regression analysis of predictors of PE (Table 2). The OR with 95% CI and p-values are presented for each predictor variable. The variables that were found to be statistically significant predictors of PE were: active alcoholism (OR 3.67, 95% CI 1.02–13.14, p=0.046), patient under psychotropic medication at admission (OR 0.07, 95% CI 0.01–0.59, p=0.013), current benzodiazepines use (OR 3.33, 95% CI 1.34–8.30, p=0.010), history of physical restraint (OR 4.33, 95% CI 1.24–15.21, p=0.022) and history of chemical restraint (OR 4.67, 95% CI 1.34–16.24, p=0.015).


Table 2 | Univariable conditional logistic regression analysis of predictors of PE.



Other variables that were not found to be statistically significant predictors of PE during univariable analysis include the length of hospital stay, smoking, diabetes mellitus, hypertension, dyslipidemia, thyroid disorder, ICD 10 Classification of psychiatric diagnosis, current antipsychotic use, current antidepressants use, current mood stabilizer use, and history of MECT.

The forward stepwise multivariable conditional logistic regression analysis was carried out iteratively using an entry probability of 0.05 and a removal probability of 0.1 which identified two subsets of the model as valid and fitted. The first subset included three variables with significance: medication before admission [Adjusted OR (AOR) 0.09, 95% CI 0.01–0.76, p=0.027], current benzodiazepine use (AOR 3.70, 95% CI 1.16–11.81, p=0.028), and antipsychotic use (AOR 8.66, 95% CI 1.05–71.57, p=0.045). The second subset included two variables with significance: medication before admission (AOR 0.86, 95% CI 0.11–0.702, p=0.022) and history of chemical restraint (AOR 4.09, 95% CI 1.03–16.28, p=0.045).




3.3 Screening tools

The median baseline d-dimer level was higher in cases with PE compared to controls (1450 ng/mL vs. 310 ng/mL). A higher proportion of cases had an abnormal ultrasound for the lower extremity compared to controls (63.4% vs. 14.6%). Table 3 presents the sensitivity and specificity of screening tools for the diagnosis of PE (Table 3). For baseline d-dimer levels greater than 570 ng/ml, the sensitivity was 73.17% and the specificity was 87.80%. When using ultrasound for the lower extremities (USG Leg) with a positive DVT result, the sensitivity for PE diagnosis was 63.41% and the specificity was 85.36%. The optimal threshold for d-dimer levels was identified as 570 ng/ml through the application of the Youden index, which yielded a J statistic of 0.6098. Figure 2 illustrates the receiver operating characteristic (ROC) curve for the d-dimer test in diagnosing PE among psychiatric inpatients (Figure 2). The area under the curve (AUC), with a value of 0.833 and a 95% CI ranging from 0.735 to 0.906, indicates the test’s strong potential for detecting PE in a psychiatric inpatient facility.


Table 3 | Sensitivity and specificity of screening tools for PE diagnosis.






Figure 2 | A receiver operating characteristic (ROC) curve for d-dimer test in the diagnosis of PE in psychiatric inpatients.







4 Discussion

The study found that the incidence of PE in a psychiatric inpatient facility was 0.5%, with a prevalence of 0.65%. Univariable conditional logistic regression analysis revealed that patients with active alcoholism, a history of restraint, and current benzodiazepine use had a higher risk of developing PE. Conversely, patients who were on psychotropic medication before admission showed a lower risk of PE. Further analysis using multivariable stepwise forward conditional regression identified that current use of antipsychotics and benzodiazepines increased the risk of PE, while prior use of psychotropic medications before admission continued to be associated with a reduced risk of PE.

According to our findings, the incidence of PE in psychiatry inpatients was 0.5%, which is consistent with previous studies. Another study reported an incidence of 0.67% (3/449) of PE in hospitalized psychiatric patients after 90 days of follow-up (16), while a study of patients without surgery in other departments found that 0.119% developed PE during hospitalization (17).

In the univariable conditional logistic regression analysis, alcohol consumption was significantly associated with an increased risk of PE. However, this significance did not hold in the multivariable stepwise conditional regression analysis, likely due to the presence of confounding variables that, when accounted for, diminish the apparent effect of alcohol consumption on PE risk. The study’s finding of a significant association between alcohol consumption and increased PE risk contradicts previous research that found no such significant association (18, 19). The authors suggest that the observed differences may be due to the synergistic effects of alcohol use and psychiatric risk factors, which together may increase the likelihood of developing PE. It is well known that smoking increases the risk of VTE (20). Even though there were more smokers in the PE group, the current study didn’t find any statistically significant association between smokers and PE which is consistent with the population-based study done in China (21). The study also identified no significant differences between cases and controls regarding comorbidities such as diabetes mellitus, hypertension, dyslipidemia, and thyroid disorder, aligning with other studies on psychiatric inpatients (22).

In contrast to previous research, our study revealed that psychiatric inpatients who were on psychotropic medications upon admission had a lower chance of having PE (10–13). Moreover, our study found no association between current antidepressants, and mood stabilizers and the risk of PE. However stepwise conditional regression found current antipsychotics use have high risk of PE. This finding contradicts previous studies, which suggested that antidepressant medications have increased the risk of VTE (12, 13) but is in line with studies that suggest that the use of antipsychotics has increased the risk of VTE (10, 11). The patients without psychotropic medications are new cases admitted in psychiatry infacility, authors speculate PE might have been misdiagnosed and initially treated as psychiatric cases. It is important to note, however, that this study specifically focused on psychiatric inpatients, who may have different risk factors for PE compared to other patient populations that is why the results also showed that cases had a shorter median hospital stay compared to controls, which is unexpected as PE is usually associated with a longer hospital stay because PE cases were transferred from the psychiatry department to other departments after diagnosis. Nonetheless, our study findings are consistent with prior research that identified the use of benzodiazepines and restraint as significant predictors of PE, both chemical and mechanical restraint were significant (23, 24). However, the use of benzodiazepines and chemical restraint holds significance in the subsets of multivariable stepwise conditional regression analysis but the history of physical restraint did not.

The analysis of screening tools revealed that the cases had a higher median baseline d-dimer level than the controls, implying a potential connection between elevated d-dimer levels and PE. This finding is in line with the current guidelines for the detection and management of PE, which suggest using d-dimer levels as a diagnostic tool (25). The study found that baseline d-dimer levels greater than 570 ng/ml, have a sensitivity of 73.17% and a specificity of 87.80%. Moreover, a higher proportion of the cases demonstrated an abnormal finding on the lower extremity ultrasound, which is in line with previous investigations linking DVT to PE (5). Nevertheless, the research also highlights that almost half of the VTE patients (19 out of 39) developed PE without having DVT. For lower limb venous ultrasound in this study sensitivity for PE diagnosis was 63.41% and the specificity was 85.36%. Since PE cannot be detected through a lower limb venous ultrasound, it could be missed unless a contrast-enhanced CT scan is performed (5). Therefore, a cautious application of d-dimer and lower limb venous ultrasound in combination with clinical features could facilitate the early detection of PE in psychiatric settings.

The study identified some factors that may increase the risk of pulmonary embolism in psychiatric inpatients, such as alcohol consumption, antipsychotic use, benzodiazepine use, and history of the restraint, and highlighted the importance of d-dimer and lower extremity ultrasound in the detection of pulmonary embolism. Serum d-dimer detection and lower extremity ultrasound are cost-effective and convenient as monitoring index or screening tools for PE before confirming tools like pulmonary angiography CT. Furthermore, new cases without psychotropic medication should warrant full physical checkups for potentially life-threatening conditions.




5 Clinical implication and future direction

In our settings, a d-dimer test is performed before admission. Additionally, regular VTE training is conducted to enhance capacity building. This approach helps in the early identification, treatment, and prevention of mortality due to PE.

As per treatment protocol at Shenzhen Mental Health Center, Shenzhen Kangning Hospital, when the d-dimer level is between 500–1000 ng/mL, a lower extremity ultrasound is conducted to exclude DVT. If the d-dimer continues to rise above 1000 ng/mL, a CTA (computed tomography angiography) is performed to exclude PE. If PE is confirmed, it is recommended to consult a general hospital or transfer the patient for specialized treatment. In some cases, anticoagulation therapy with rivaroxaban or low molecular weight heparin is initiated.

Clinicians consider multiple factors such as patient age, restraints, and costs when deciding whether to perform pulmonary angiography. It’s crucial to be vigilant about the possibility of PE in psychiatric patients, especially those exhibiting hyperarousal symptoms like shortness of breath, chest pain, and tachycardia, even if they are not on psychotropic medications. Routine d-dimer testing upon admission can aid in the early diagnosis and prevention of PE-related deaths, despite the triad of PE symptoms (dyspnea, chest pain, hemoptysis) being uncommon in clinical practice.

Our study identified two subsets of psychiatric patients at risk of PE: 1) new psychiatric cases without medication at admission who were chemically restrained and 2) cases without medication at admission who were initiated on antipsychotics and benzodiazepines.

The implementation of early diagnostic protocols and regular capacity building for PE in our psychiatric facility has significantly contributed to reducing mortality rates associated with PE.




6 Limitation

The study was retrospective, which means that the researchers could only analyze data that was already available. This limits the types of analyses that can be performed and introduces the possibility of missing or incomplete data. The sample size was relatively small and conducted at a single medical center, which limits the generalizability of the findings. A larger sample size would be needed to confirm the results and generalize them to other populations. The study only looked at patients with a confirmed diagnosis of PE, which may not be representative of all patients with suspected PE. The study did not collect data on other potential risk factors for PE, such as family history, surgery, or recent travel and duration/dose of drug use. This limits the ability to fully understand the risk factors for PE in this population.




7 Conclusion

The study investigated the prevalence and potential risk factors in psychiatric inpatients as well as diagnostic tests for PE. Our findings suggest that a combination of diagnostic, medical, and psychiatric factors should be taken into account when diagnosing PE in this patient population. Specifically, our study revealed that current benzodiazepine use and antipsychotic use were significantly associated with an increased risk of PE, while patients on psychotropic medications upon admission had a lower chance of having PE. We also confirmed the importance of using d-dimer and lower extremity vascular Doppler ultrasound to check for PE.

Further research is needed to confirm these findings and identify potential mechanisms underlying the observed associations. Nonetheless, these findings provide important insights into the factors that may affect the occurrence of PE in patients in psychiatric hospitals and could help guide future clinical practice in this population.
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Variables OR (95% CI) P value
Length of hospital stay (days) 0.97 (0.948-1.00) 0.050
Active smoker (Yes) 2.33 (0.60-9.02) 0.220
Active alcoholism (Yes) 3.67 (1.02-13.14) 0.046
Bedridden (Yes) 1.50 (0.25-8.98) 0.657
Diabetes mellitus (Yes) 0.50 (0.05-5.51) 0.571
Hypertension (Yes) 4.50 (0.97-20.83) 0.054
Dyslipidemia (Yes) 0.67 (0.11-3.99) 0.657
V Thyroid disorder (Yes) I 1.25 (0.37-4.65) 7 0.739
ICD 10 diagnosis
FO-F1 Reference 0.741
i) 0.67 (0.15-2.99) 0595
F3-F4 0.51 (0.16-1.65) 0.263
Others 0.69 (0.08-6.13) 0.739
On psychotropics (Yes) 0.07 (0.01-0.59) 0.013
Current antipsychotic (Yes) 3.50 (0.73-16.85) 0.118
First-generation antipsychotic (Yes) | 3.33 (0.92-12.11) 0.067
Current antidepressants (Yes) 0.80 (0.32-2.03) 0.638
Current mood stabilizer (Yes) 0.86 (0.29-2.55) 0.782
Current benzodiazepines (Yes) 3.33 (1.34-8.30) 0.010
History of physical restraint (Yes) 4.33 (1.24-15.21) 0.022
History of chemical Restraint (Yes) | 4.67 (1.34-16.24) 0.015
History of MECT (Yes) 3.00 (0.81-11.08) 0.099

PE, pulmonary embolism; n, frequency; IQR, Interquartile range; ICD, International
Classification of Disorder; F0, organic, including symptomatic, mental disorders; F1, mental
and behavioral disorders due to psychoactive substance use; F2, schizophrenia, schizotypal
and delusional disorders; F3, mood [affective] disorders (e.g., major depressive disorder,
bipolar disorder); F4, neurotic, stress-related, and somatoform disorders (e.g., anxiety
disorders, PTSD); MECT, modified electroconvulsive disorder; USG leg, ultrasound for
lower extremity; On psychotropics, on psychotropic medications at admission; OR, odds

ratio; CI, confidence interval.






OEBPS/Images/table3.jpg
Variables Sensitivity Specificity

Baseline D-dimer (ng/ml) = >570 ng/ml* 7317 87.80

USG leg ‘ DVT Positive 63.41 85.36

PE, pulmonary embolism; USG leg, ultrasound for lower extremity; DVT, deep venous
thrombosis. *Youden index (] = 0.6098).
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Characteristics Case, Controls
of patients PE (n=41) (n=41)

Median (IQR) or n (%)

Baseline d-dimer (ng/ml) 1450 (510-3935) 310 (220-480)
USG leg (abnormal) 26 (63.4) 6 (14.6)
Length of hospital stay (days) ‘ 13 (4-29.50) 28 (18.5-38.5)
Age (years) 45 (31.5-61.5) 46 (31-61.5)
Male 22 (53.7) 22 (53.7)
Active smoker (Yes) 14 (34.1) 10 (24.4)
Active alcoholism (Yes) 7 16 (39) 8 (19.5)
Bedridden (Yes) 3(7.3) 2 (4.9)
Diabetes mellitus (Yes) 5(12.2) 6 (14.6)
Hypertension (Yes) 14 (34.1) 7 (17.1)
Dyslipidemia (Yes) 4(9.8) 5(12.2)
Thyroid disorder (Yes) 6 (14.6) 5(12.2)

ICD 10 diagnosis

FO-F1 10 (24.4) 6 (14.6)
F2 12 (29.3) 12 (29.3)
F3-F4 16 (39) 20 (48.8)
Others 3(7.3) 3(7.3)
On psychotropics (Yes) 26 (63.4) 38 (92.7)
Current antipsychotic (Yes) 38 (92.7) 33 (80.5)
i::i;f;:;;;t:oges) 10 (24.4) 3(7.3)
Current antidepressants (Yes) 7 10 (24.4) 12 (29.3)
Current mood stabilizer (Yes) 14 (34.1) 15 (36.6)
Current benzodiazepines (Yes) 24 (58.5) 10 (24.4)
History of physical restraint (Yes) 16 (39) 6 (14.6)
i;sttrzzto(f;e }Smlcal 14 (34.1) 3(7.3)
History of MECT (Yes) 10 (31) 4(9.8)

PE, pulmonary embolism; n, frequency; IQR, Interquartile range; ICD, International
Classification of Disorder; F0, organic, including symptomatic, mental disorders; F1, mental
and behavioral disorders due to psychoactive substance use; F2, schizophrenia, schizotypal
and delusional disorders; F3, mood [affective] disorders (e.g., major depressive disorder,
bipolar disorder); F4, neurotic, stress-related, and somatoform disorders (e.g., anxiety
disorders, PTSD); MECT, modified electroconvulsive disorder; USG leg, ultrasound for
lower extremity; On psychotropics, on psychotropic medications at admission.
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