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What is the clinical accuracy of breath acetone compared to blood ketone
meters?

Breath acetone vs blood ketone meters: clinically promising but not yet a full
replacement

Breath acetone reflects ketone production and offers a non-invasive alternative to blood B-hydroxybutyrate (BHB)
testing. Studies compare breath devices with blood ketone meters or lab BHB to assess correlation, sensitivity, and
specificity.

Overall Correlation and “Clinical Agreement”

* Correlation between breath acetone and blood ketones ranges from moderate (r=0.36—-0.57) to very strong
(r=0.82-0.99), depending on population, device, and range of ketosis studied (Suntrup et al., 2020; Hancock et
al., 2020; Perez et al., 2023; Alkedeh & Priefer, 2021; Wei et al., 2024; Blaikie et al., 2014).

* In a 14-day study (21 adults, 1214 paired readings), a portable breath meter showed r?=0.57 for single time-point
BrAce vs blood BHB, but r2=0.80 for daily ketone exposure (area under curve), indicating breath tracks overall
ketosis well over time (Suntrup et al., 2020; Huang et al., 2023).

* Intype 2 diabetes, breath acetone correlated strongly with blood acetoacetate (r~0.89) and BHB (r=0.82)
measured once in clinic (Hancock et al., 2020).

* Small fasting study with a novel sensor found an exponential BrAce—BHB relationship with r?=0.99 vs a
commercial blood ketone meter (Wei et al., 2024).

Diagnostic Accuracy vs Blood Ketone Meters

DKA / ketosis screening (T1D and mixed diabetes)

Setting / Device Outcome vs blood ketones Citations

Adults with T1D, breath AUC 0.73; cutoff 3.9 ppm — Se 94.7%, Sp (Tsunemi et al., 2022;
analyzer 54.2% for blood 0.6 mmol/L Ruzséanyi & Kalapos, 2017)
Mixed diabetes, breath GC— For BHB-defined ketosis: Se 90.9%, Sp 77.1% (Blaikie et al., 2014)

MS

BrAce vs lab plasma BHB, ROC AUC 0.854-0.935 for BHB thresholds (Suntrup et al., 2020; Saasa
portable sensor 0.3-1.5 mmol/L et al,, 2019)
Semiconducting sensor DKA-risk cutoff 3400 ppb: AUC 0.924, Se (Alkedeh & Priefer, 2021;
(FM-001) 73.3%, Sp 100% vs total ketone bodies Saasa et al., 2019)

FIGURE 1 Clinical performance of breath acetone devices versus blood ketone measures

Systematic review of 11 studies reports sensitivities up to 94.7% and correlations up to r=0.98, but methods and
thresholds vary widely, preventing firm universal cut-offs (Saasa et al., 2019).
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Use Cases and Limitations vs Blood Meters

* Strengths: Non-invasive, suitable for frequent monitoring of ketogenic diets and early ketosis/DKA risk
stratification; several devices classify patients into normal/elevated/high-risk bands that broadly match blood
ketones (Suntrup et al., 2020; Saasa et al., 2019; Perez et al., 2023; Alkedeh & Priefer, 2021; Blaikie et al., 2014;
Ahmadipour et al., 2022).

* Limitations:
* Single spot readings correlate only moderately with blood BHB in many real-world settings, partly due to time
lag in acetone appearance and slower decline after ketosis resolves (Suntrup et al., 2020; Saasa et al., 2019;
Perez et al., 2023).

* Performance is better in adults than children in at least one study (Tsunemi et al., 2022; Ruzsanyi & Kalapos,
2017).

* Device-specific calibration, varying cut-offs, and interference (e.g., alcohol) limit interchangeability and
standardization (Saasa et al., 2019; Obeidat, 2021; Wang et al., 2020).

* Reviews emphasize that current breath devices, unlike blood ketone meters, generally lack regulatory
clearance for DKA diagnosis and need more robust clinical validation (Saasa et al., 2019; Huang et al., 2023;
Ruzséanyi & Kalapos, 2017).

Summary

Breath acetone measurements show moderate to very strong correlation with blood ketones and can reach high
sensitivity for detecting ketosis or DKA risk, especially in adults. However, accuracy is device- and
context-dependent, with only moderate agreement for single time-point values compared with blood ketone
meters. Clinically, breath sensors are best viewed as a non-invasive screening and monitoring tool, while blood
ketone meters remain the more established standard for precise, point-in-time ketone quantification and DKA
diagnosis.

These search results were found and analyzed using Consensus, an Al-powered search engine for research. Try it at
https://consensus.app. © 2026 Consensus NLP, Inc. Personal, non-commercial use only; redistribution requires

copyright holders’ consent.

References

Ahmadipour, M., Pang, A., Ardani, M., Pung, S., Ooi, P., Hamzah, A., Wee, M., Haniff, M., Dee, C., Mahmoudi, E.,
Arsad, A., Ahmad, M., Pal, U., Chahrour, K., & Haddadi, S. (2022). Detection of breath acetone by semiconductor
metal oxide nanostructures-based gas sensors: A review. Materials Science in Semiconductor Processing.
https://doi.org/10.1016/j.mssp.2022.106897

Alkedeh, O., & Priefer, R. (2021). The Ketogenic Diet: Breath Acetone Sensing Technology. Biosensors, 11.
https://doi.org/10.3390/bios11010026

Blaikie, T., Edge, J., Hancock, G., Lunn, D., Megson, C., Peverall, R., Richmond, G., Ritchie, G., & Taylor, D. (2014).
Comparison of breath gases, including acetone, with blood glucose and blood ketones in children and adolescents
with type 1 diabetes. Journal of Breath Research, 8. https://doi.org/10.1088/1752-7155/8/4/046010

Hancock, G., Sharma, S., Galpin, M., Lunn, D., Megson, C., Peverall, R., Richmond, G., Ritchie, G., & Owen, K.
(2020). The correlation between breath acetone and blood betahydroxybutyrate in individuals with type 1 diabetes.
Journal of Breath Research, 15. https://doi.org/10.1088/1752-7163/abbf37

2/ 3


https://consensus.app/
https://doi.org/10.1016/j.mssp.2022.106897
https://doi.org/10.3390/bios11010026
https://doi.org/10.1088/1752-7155/8/4/046010
https://doi.org/10.1088/1752-7163/abbf37
https://consensus.app/?utm_source=consensus_pdf_export
https://consensus.app/?utm_source=consensus_pdf_export
https://consensus.app/?utm_source=consensus_pdf_export
https://consensus.app/?utm_source=consensus_pdf_export

c Consensus CONSENSUS . APP

Huang, J., Yeung, A., Bergenstal, R., Castorino, K., Cengiz, E., Dhatariya, K., Niu, I., Sherr, J., Umpierrez, G., &
Klonoff, D. (2023). Update on Measuring Ketones. Journal of Diabetes Science and Technology, 18, 714 - 726.
https://doi.org/10.1177/19322968231152236

Obeidat, Y. (2021). The Most Common Methods for Breath Acetone Concentration Detection: A Review. /EEE
Sensors Journal, 21,14540-14558. https://doi.org/10.1109/jsen.2021.3074610

Perez, O., Nguyen, N., Hendricks, A., Victor, S., Mora, S., Yu, N., Xian, X., Wang, S., Kulick, D., & Forzani, E. (2023). A
Novel Acetone Sensor for Body Fluids. Biosensors, 14. https://doi.org/10.3390/bios14010004

Ruzséanyi, V., & Kalapos, M. (2017). Breath acetone as a potential marker in clinical practice. Journal of Breath
Research, 11. https://doi.org/10.1088/1752-7163/aa66d3

Saasa, V., Beukes, M., Lemmer, Y., & Mwakikunga, B. (2019). Blood Ketone Bodies and Breath Acetone Analysis and
Their Correlations in Type 2 Diabetes Mellitus. Diagnostics, 9. https://doi.org/10.3390/diagnostics9040224

Suntrup, D., Ratto, T., Ratto, M., & McCarter, J. (2020). Characterization of a high-resolution breath acetone meter
for ketosis monitoring. PeerJ, 8. https:/doi.org/10.1101/2020.04.20.20072975

Tsunemi, S., Nakamura, Y., Yokota, K., Nakagawa, T., Tsukiyama, H., Kubo, Y., Oyanagi, T., Takemoto, A., Nagai, Y.,
Tanaka, Y., & Sone, M. (2022). Correlation between blood ketones and exhaled acetone measured with a
semiconducting gas sensor. Journal of Breath Research, 16. https://doi.org/10.1088/1752-7163/ac836a

Wang, D., Zhang, F., Prabhakar, A., Qin, X., Forzani, E., & Tian, Y. (2020). Colorimetric Sensor for Online Accurate
Detection of Breath Acetone.. ACS sensors. https://doi.org/10.1021/acssensors.0c02025

Wei, S., Li, Z., Murugappan, K., Li, Z., Lysevych, M., Vora, K., Tan, H., Jagadish, C., Karawdeniya, B., Nolan, C.,
Tricoli, A., & Fu, L. (2024). Nanowire Array Breath Acetone Sensor for Diabetes Monitoring. Advanced Science, 11.
https:/doi.org/10.1002/advs.202309481

3/ 3


https://doi.org/10.1177/19322968231152236
https://doi.org/10.1109/jsen.2021.3074610
https://doi.org/10.3390/bios14010004
https://doi.org/10.1088/1752-7163/aa66d3
https://doi.org/10.3390/diagnostics9040224
https://doi.org/10.1101/2020.04.20.20072975
https://doi.org/10.1088/1752-7163/ac836a
https://doi.org/10.1021/acssensors.0c02025
https://doi.org/10.1002/advs.202309481
https://consensus.app/?utm_source=consensus_pdf_export
https://consensus.app/?utm_source=consensus_pdf_export
https://consensus.app/?utm_source=consensus_pdf_export
https://consensus.app/?utm_source=consensus_pdf_export

