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The proposed serum D-dimer level for selecting patients for pulmonary
thromboembolism diagnosis using Computed Tomography Pulmonary Angiography in

patients with acute dyspnea at Chaiyaphum Hospital

Buppharat Onchomchan, M.D."'

Abstract

Pulmonary embolism (PE) is an emergency condition associated with high mortality rates. D-dimer
testing is a primary screening tool, but the standard cut-off value of 500 ng/mL has low specificity, leading
to an excessive number of unnecessary CT Pulmonary Angiography (CTPA) scans. This study aimed to
determine the optimal cut-off value for D-dimer and analyze the clinical risk factors associated with the
occurrence of PE in patients presenting with acute dysnea at Chaiyaphum Hospital. This was a retrospective
diagnostic study of 96 patients (22 with PE, 74 non-PE) who underwent D-dimer and CTPA testing between
December 2023 and August 2024. Data were analyzed using ROC Curve Analysis combined with the
Youden Index and Univariable logistic regression.

The results showed that D-dimer had an Area Under the Curve (AUC) of 0.603 (95% CI: 0.454,
0.751). The optimal cut-off value of 4,233 ng/mL yielded a sensitivity of 68.2%, specificity of 59.5%, PPV
of 33.3%, and NPV of 86.3%. Compared to the standard value of 500 ng/mL (sensitivity 100%, specificity
2.7%) and the minimum value in the PE group of 1,140 ng/mL (sensitivity 100%, specificity 16.2%), the
optimal cut-off value was able to reduce unnecessary CTPA referrals by more than half (false positives
decreased from 62 to 30 cases). Regarding clinical risk factors, Tachycardia (Heart rate > 100 bpm) was the
only factor significantly associated with the occurrence of PE (OR = 3.47; 95% CI: 1.26, 9.52).

In conclusion, a D-dimer cut-off value of 4,233 ng/mL provides a high NPV, making it suitable for
ruling out PE, and can effectively reduce unnecessary CTPA scans. It is recommended to use D-dimer in
conjunction with a clinical probability score and to consider Tachycardia in patient assessment. The cut-off
value can be adjusted according to the context of care. This approach is practically applicable in provincial-

level hospitals to improve the efficiency and safety in diagnosing pulmonary embolism.

Keyword : Pulmonary thromboembolism, Computed Tomography Pulmonary Angiography, D-dimer,

acute dyspnea, Chaiyaphum Hospital
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Table 1: Serum D-dimer levels, risk factors and clinical outcomes stratified by presence of pulmonary embolism (PE)

Characteristics PE (n=22) No PE (n="74) p-value
Serum D-dimer (ng/mL), median (Min-Max) 5122 (1143-25747) 3675 (694-18173) 0.146
Heart Rate >100 bpm, n (%) 12 (54.5%) 19 (25.7%) 0.018
Immobilization =3 days or surgery in 8 (36.4%) 35 (47.3%) 0.466
the previous 4 weeks, n (%)
Malignancy, n (%) 2(9.1%) 10 (13.5%) 0.728
Sepsis/Fever, n (%) 11 (50%) 49 (66.2%) 0.212
Discharge status, n (%) 0.792

Improved
Dead

Against advice

15 (68.2%)
4 (18.2%)
3 (13.6%)

55 (74.3%)
9 (12.2%)
10 (13.5%)
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Table 2

Table 2: Comparison of D-dimer Level Performance at Various Cut-off Points.

Cut-off Sens (%) Spec (%) PPV (%) NPV (%)  Accuracy (%) Youden Note

500 100 2.7 23.4 100 25.0 0.027 Standard
1,000 100 8.1 24.4 100 29.2 0.081

1,140* 100 16.2 26.2 100 354 0.162 Min in PE
1,500 86.4 18.9 24.1 82.4 344 0.053

2,000 717.3 23.0 23.0 77.3 35.4 0.002

3,000 68.2 44.6 26.8 82.5 50.0 0.128

4,233%* 68.2 59.5 333 86.3 61.5 0.276 Optimal
5,000 59.1 66.2 333 85.2 64.6 0.253

*1,140 = Value close to the minimum value in the PE group.

**4,233 = Optimal Cut-off determined by the Youden Index.
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Table 3: Association between Tachycardia (Heart Rate > 100 beats/min) and PE

Heart rate PE (+) No PE (-) Total
HR <100 10 (45.5%) 47 (62.2%) 57
HR > 100 12 (54.5%) 27 (37.8%) 39
Total 22 (100.0%) 74 (100.0%) 96
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