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ABSTRACT
BACKGROUND: Blood lactate levels are crucial indicators for the detection of hypoperfusion in sepsis.
However, the facilities for testing remain limited in many emergency departments (EDs). Point-of-care
ultrasound (POCUS) is used to help assess the hemodynamic status of emergency patients, including those
with sepsis and may have the potential to predict blood lactate levels.
OBJECTIVES: This study aims to demonstrate the diagnostic performance of certain POCUS parameters
regarding the prediction of blood lactate levels in non-hypotensive sepsis patients.
METHODS: This cross-sectional diagnostic study focused on patients aged 18 and above without hypoten-
sion, but were suspected of sepsis with a National Early Warning Score (NEWS) of more than 4, who
visited the ED of Maharaj Nakorn Chiang Mai Hospital between January and October 2023. Trained
physicians performed relevant POCUS measurements on all participants, and the results were recorded.
Positive POCUS parameters, including IVC-Cl >50% collapsibility in spontaneous ventilation or >18%
distensibility in mechanical positive pressure ventilation, LVOT VTl <18 cm, or LVEDD <25 mm or ‘LV
kissing’, were blinded to assess the prediction of blood lactate levels =2 and >4 mmol/L. Diagnostic
performance analysis was performed using sensitivity, specificity, positive predictive value (PPV), and
negative predictive value (NPV) of POCUS parameters to predict blood lactate levels. The ROC curve was
utilized to determine the area under the curve (AUC) to evaluate the accuracy of the predictions.
RESULTS: A total of 95 non-hypotensive sepsis patients were included. For identification of participants with
blood lactate levels >4 mmol/L, any single positive POCUS parameter exhibited a sensitivity of 90.9% (70.8-
98.9), specificity of 37.5% (26.4-49.7) (AuROC 0.64), and NPV of 93.1% (77.2-99.2). The POCUS
parameter with the highest sensitivity was LVEDD <25 mm (72.7%), and with the highest specificity was
LVOT VTI <18 cm (70.8%). The sensitivity of triple positive POCUS parameters was 18.2%, while specific-
ity was 91.7%.
CONCLUSIONS: Sole utilization of ultrasound parameters may not be feasible for the prediction of lactate
levels. However, in situations where the facility to measure blood lactate levels is not available, the absence
of any positive findings in POCUS parameters such as IVC-CI, LVOT VTI, or LVEDD can be employed as
an initial screening method for sepsis patients without hypotension in the emergency department, aiming to
exclude lactate levels >4 mmol/L.

KEYWORDS: sepsis, blood lactate, point-of-care ultrasound, hyperlactatemia.
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Baseline characteristic IVC-CI LVOT VTI LVEDD
collapsibility >50% <18 cm. <25 mm
OR distensibility >18% (n=95) (n=95)
(n=95)
Age, mean+SD 63.5£5.3 62.3+14.1 63.3114.2
Male sex: n (%) 24 (72.7) 18 (69.2) 27 (56.7)
Triage level: n (%)

- Resuscitation 5(15.2) 3 (11.5) 6 (12.5)

- Emergency 25 (75.8) 21 (80.8) 36 (75.0)

- Urgency 3(9.1) 2(7.7) 6 (12.5)
NEWS score, median (IQR) 6 (5-6) 6 (5-6) 5 (5-6)
Body temperature in Celsius, mean+SD 38.6+£0.8 38.6+0.7 38.4+0.8
Heart rate (bpm), mean+SD 113+£22 119£22 108+24
Systolic blood pressure, median (IQR) 114 (100-137) 103 (95-115) 108 (97-135)
Diastolic blood pressure, mean+SD 66+16 6915 6746
Mean arterial pressure, mean+SD 80+16 80+15 81+17
Blood lactate (mmol/L), median (IQR) 3.5(2.2-4.1) 3.5(2.3-3.9) 3.4 (2.3-4.2)
Positive pressure ventilation, N (%) 3(9.1) 2(7.7) 4 (8.3)
Creatinine (mg/dL): median (IQR) 1.26 (0.9-1.4) 1.2 (1.1-1.4) 1.28 (0.97-1.58)
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#u aenslsfianuanduildidldlunsldsannanie
‘ﬁ']%']Uizﬁ‘ULLﬂﬂLﬂﬂl%LaﬂﬂﬁJﬁﬂﬂ’h%%aLﬂﬁﬁU 2
mmollL Sentias (15197 3)

Ultrasound parameter Sensitivity  Specificity PPV NPV LHR+ LHR- AUROC
predict serum lactate >2 (95%Cl) (95%Cl) (95%Cl) (95%Cl) (95%Cl) (95%Cl) (95%Cl)
Any single positive parameter 69.3 31.6 80.0 20.7 1.01 0.97 0.50
(57.6-79.5)  (12.6-56.6)  (68.2-88.9) (8.0-39.7) (0.72-1.42) (0.46-2.04)  (0.39-0.62)
Single parameter: 33.3 57.9 75.8 18.0 0.79 1.15 0.46
IVC collapsibility 250% (22.9-45.2)  (33.5-79.7) (57.7-88.9)  (9.4-30.0) (0.43-1.47)  (0.76-1.74)  (0.33-0.58)
Or distensibility >18%
Single parameter: 50.7 44.4 79.2 17.8 0.91 1.1 0.48
LVEDD <25 mm (38.9-62.4) (21.5-69.2) (65.0-89.5) (8.0-32.1) (0.57-1.46) (0.63-1.95)  (0.34-0.61)
Single: VTI <18 40.7 83.3 92.3 22.2 244 0.71 0.62
(28.1-54.3)  (51.6-97.9)  (74.9-99.1)  (11.2-37.1) (0.66-8.97) (0.51-0.99)  (0.49-0.75)
IVC+LVEDD: 22.7 73.7 77.3 19.4 0.86 1.05 0.48
(13.8-33.8)  (48.8-90.9) (54.6-92.2)  (11.1-30.5) (0.36-2.04) (0.78-1.41)  (0.37-0.59)
IVC+VTI: 20.0 89.5 88.2 88.2 1.90 0.89 0.55
(11.6-30.8)  (66.9-98.7)  (63.6-98.5)  (63.6-98.5) (0.47-7.60) (0.74-1.08)  (0.46-0.63)
LVEDD+VTI: 16.0 94.7 92.3 222 3.04 0.89 0.55
(8.6-26.3) (74.0-99.9)  (64.0-99.8)  (13.7-32.8) (0.42-21.95) (0.77-1.02)  (0.49-0.62)
IVC+VTI+LVEDD: 12.0 94.7 90.0 21.4 2.28 0.93 0.53
(5.6-21.6) (74.0-99.9)  (55.5-99.7)  (13.2-31.7) (0.31-16.91) (0.81-1.06)  (0.47-0.60)
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ntayausasliiiuitdrfianaialaain
a & I 1 v aa
daasoeanaiuuinatnates 1 lu 3 3% (any
single positive POCUS parameter) e Sensitivity
wae Specificity 289MTIRIRLAMNZUAALAN ILREA

M1919% 4 POCUS predictors for blood lactate >4 mmol/L

'
1Ay

NINNINRIBLYINAY 4 mmol/L atisouar 90.9 (70.8-
98.9) Laz308az 37.5 (26.4-49.7) MURIGU A1 NPV
Jouaz 93.1 (77.2-99.2) uazf1 AuROC iU 0.64
(0.56-0.73) (A151971 4)

Ultrasound parameter Sensitivity  Specificity PPV NPV LHR+ LHR- AUROC
predict serum lactate>4 (95%Cl) (95%Cl) (95%Cl) (95%Cl) (95%Cl) (95%Cl) (95%Cl)
Any single positive 90.9 37.5 30.8 93.1 1.45 0.24 0.64
parameter (70.8-98.9)  (26.4-49.7) 19.9-43.4 (77.2-99.2)  (1.16-1.82)  (0.06-0.94)  (0.56-0.73)
Single parameter:
IVC collapsibility 250% 54.5 70.8 36.4 83.6 1.87 0.64 0.63
Or distensibility 218% (32.2-75.6) (58.9-81.0) (20.4-54.9) (71.9-91.8) (1.11-3.16)  (0.40-1.04)  (0.51-0.75)
Single parameter: 72.7 54.9 33.3 86.7 1.61 0.50 0.64
LVEDD <25 mm (49.8-89.3)  (42.7-66.8)  (20.4-48.4) (73.2-94.9) (1.12-2.32)  (0.24-1.01)  (0.53-0.75)
Single: VTI <18 43.8 65.5 26.9 80.0 1.27 0.86 0.55
(19.8-70.1)  (51.4-77.8)  (11.6-47.8)  (65.4-90.4) (0.65-2.46)  (0.54-1.38)  (0.41-0.69)
IVC+LVEDD: 36.4 80.6 36.4 80.6 1.87 0.79 0.58
(17.2-59.3)  (69.5-88.9) (17.2-59.3)  (69.5-88.9)  (0.91-3.86)  (0.56-1.11)  (0.47-0.70)
IVC+VTI: 27.3 84.7 35.3 79.2 1.79 0.86 0.56
(10.7-50.2)  (74.3-92.1)  (14.2-61.7)  (68.5-87.6)  (0.75-4.27)  (0.65-1.13)  (0.46-0.66)
LVEDD+VTI: 227 88.9 38.5 79.0 2.05 0.87 0.56
(7.8-45.4) (79.3-95.1)  (13.9-684) (68.5-87.3) (0.74-5.62)  (0.68-1.11)  (0.46-0.65)
IVC+VTI+LVEDD: 18.2 91.7 40.0 78.6 2.18 0.89 0.55
(5.2-40.3) (82.7-96.9)  (12.2-73.8)  (68.3-86.8)  (0.68-7.04)  (0.72-1.10)  (0.46-0.64)
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1 %’ 1 a I!IA wa A a 3
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1a1 (eyeballing technique) WNHMTIALAZIIINNT

g: @ . . o d' e =3 1 v &
ATAINDHIN “LV kissing” TadnsAnit ufazidu
s . ¥ . .
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41NNIWU LVEDD %asnin 25 ud. 3 Sensitivity ez

8 4

Sensitivity
0.50 0.75
L L

0.25
L

0.00
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Area under ROC curve = 0.6383

gﬂﬁ 1 AUROC curve of LVEDD <25 mm. or “LV kissing” predicts blood lactate >4 mmol/L
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