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Dear TNI-audience,

It is our aim to spread the word about Therapy with Nasal Insufflation (TNI) - the evolution of Nasal High Flow (NHF) therapy -

and the company TNI® medical AG behind it!

The July 2017 issue of NewsFlow contains summaries of the latest findings in the field of the NHF, which were discussed during 

the TNI symposium at this year's conference of the German Society for Pneumology and Respiratory Medicine (DGP).

The evolution of Nasal High Flow Therapy.

We cordially invite you to visit our homepage www.tni-medical.com (>TNI Specials) 

where you can view videos of the lectures (German with English subtitles).

We believe in and hope to convince you of the clinical effectiveness and the comfort 

of TNI as a real alternative to NIV, especially in outpatient respiratory support. Your 

patients will thank you.

Best regards,   

Ewald Anger, CEO

NEWSFLOW 2017 JULY

The neonatologist Dr. W. Schenk (Augsburg Clinic, Augsburg, Germany) gave an introductory lecture about the 

beginnings of NHF which can be found primarily in pediatric care.

Prof. C. M. Kähler presented study results demonstrating NHF as a safe and effective method of oxygen 

administration in chronic hypoxemic respiratory failure. In various studies on acute respiratory insufficiency and 

weaning, NHF was shown to be a superior treatment method compared to standard oxygen therapy.

Prof. H. Wirtz (Leipzig University Hospital, Leipzig, Germany) suggested in his lecture "NHF in hypercapnia?" to 

consider TNI as an effective therapy option also for hypercapnic respiratory insufficiency. He referred to data that 

his work group collected in a study of COPD and ILD patients during the therapy with the TNI softFlow 50. Prof. 

Wirtz recalled that it is not individual case observations but controlled clinical trials that allow a justified conclusion 

for future therapy. The TIBICO study (currently in the data processing phase) compares the effectiveness of TNI in 

COPD patients with chronic hypercapnic respiratory failure to non-invasive BiPAP ventilation in homecare. Based 

on this study, the range of treatment options of chronic respiratory insufficiency could change significantly.

Under the lecture title "From PAP to NIV to NHF", Prof. H. Schneider (Johns Hopkins University, Baltimore, USA) 

cited studies and case reports which have contributed to the clarification of the mechanisms of action of the NHF. 

His work group has primarily focused on identifying the physiological effects NHF during in sleep.

“Nasal High Flow: the better alternative!“

TNI® medical AG, within the framework of the 58th congress of the DGP, 

organized the symposium titled "Nasal High Flow (NHF): the better 

alternative?", under the chairmanship of Prof. C. M. Kähler (Lungenzentrum

Süd-West, Wangen im Allgäu, Germany) and PD Dr. M. Halank (Dresden 

University Hospital, Dresden, Germany).
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Hypoxemic Respiratory Failure and Weaning*

Univ.-Prof. Dr. C. M. Kähler, Lungenzentrum Süd-West, Wangen im Allgäu, Germany

Several Nasal High-Flow therapy (NHF) systems are currently available on the market by various manufacturers. These systems 

are not equal as the technologies behind high-flow generation, and hence the way they work, differ considerably. For example, 

not all systems are equally suitable for use in the hospital and in homecare.

In general, high-flow systems can treat hypoxemic respiratory failure very efficiently. Higher flow rates and a higher FiO2 and 

thus a higher oxygen saturation can be achieved compared to standard oxygen therapy. High-flow therapy by means of nasal 

insufflation (TNI) has been investigated by the work group under Prof. Kähler in a clinical study with stable COPD patients (stage 

IV) requiring supplemental oxygen. TNI has been confirmed as a suitable and safe method for oxygenation without side effects.

Regarding efficiency, it was also shown that TNI improves blood oxygenation even without the addition of supplemental 

oxygen. To achieve the same oxygenation level as under pure oxygen therapy, a smaller amount of supplemental oxygen was 

required. This could have an important economic impact since a large amount of oxygen per patient could be saved over an 

extended period of time. Interestingly, a subgroup of patients treated with TNI significantly reduced their measured residual

capacity. How the decrease of pulmonary emphysema occurred must be examined more closely. The performance of hypoxemic 

patients under stress can be significantly improved with NHF compared to pure oxygen therapy (Cirio et al. (2016)).

Other areas of application include acute respiratory insufficiency or after extubation. Frat et al. (2015) compared mortality and 

intubation rates of normocapnic patients with acute respiratory failure under NHF, NIV, or oxygen therapy, and observed a 

similar outcome. The group of severely ill patients, however, showed that patients with NHF had a significantly lower mortality 

rate within the following 90 days than those under NIV or under oxygen therapy. Again, the meta-analysis of studies by Monro-

Somerville et al. (2017) did not show a significant difference in intubation rate or mortality in between the groups, though, the 

NHF group had a slightly better trend. In addition to patients with respiratory failure, however, those with post-extubation 

failure were also included in the analysis. The meta-analysis of Ou et al. (2017) showed significantly lower intubation rates of 

patients under NHF compared to oxygen therapy. Similar results were received in the meta-analysis by Ni et al. (2017). Standard 

oxygen therapy in acute respiratory insufficiency does not appear to be adequate: NHF was the better alternative here. NHF had 

no advantage over the NIV, though. Measured by extubation failure, a study (Yoo et al., 2016) showed an equivalent therapeutic 

outcome between NHF and NIV in weaning. However, the duration of the stay in the intensive care unit was significantly shorter 

when the patients were treated with NHF.

For the best patient treatment, the new therapies should be applied without delay but always after a proper evaluation.

• Not all NHF systems are the same - There are several systems available, which each 

generate high flow differently.

• TNI does not adversely affect any measurable pulmonary function parameter.

• TNI is superior to standard O2 therapy.

• Saturation is improved by TNI, even without the addition of O2.

• Under TNI, less supplemental oxygen is needed to achieve the same pO2.

• The use of NHF in weaning is promising with regard to the decrease in intensive care 

stay and the reintubation rate.

Key statements from this lecture
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NHF in Hyperkapnia?*

Prof. Dr. H. Wirtz, Department of Pneumology, Leipzig University Hospital, Leipzig, Germany

There is clear evidence that NHF triggers mechanisms which counteract the failure of the respiratory pump. Therefore, NHF not

only improves gas exchange and treats Type 1 respiratory failure, but can also be used for the therapy of respiratory failure of 

Type 2.

A few years ago, the work group of Prof. Wirtz showed that COPD and IPF patients had reduced respiratory rates and reduced 

respiratory minute volumes as early as after short-term use of TNI (20 L/min) (Bräunlich et al. 2013). Remarkably, the tidal 

volumes of COPD patients had increased during treatment. Blood gas analysis proved a significant decrease in pCO2 in all 

treated patients. With higher flow rates of up to 50 L/min, the pCO2 decrease was even larger (Bräunlich et al., 2016).

Several case reports about NIV-intolerant patients demonstrated an adequate therapeutical effectiveness of NHF during COPD 

exacerbations (Díaz-Lobato et al., 2013, Millar et al., 2014, Lepère et al., 2016). In addition, there are various clinical evaluations 

of NHF and NIV or standard oxygen therapy in COPD patients suggesting a similar clinical improvement (Jeong et al., 2015, 

Fraser et al., 2016, Pisani et al., 2017).

In a pilot study, the work group of Prof. Wirtz investigated the efficacy of TNI in outpatient use. Stable hypercapnic COPD 

patients were treated with TNI for 6 weeks, followed by a treatment with non-invasive BiPAP ventilation for another 6 weeks 

(Bräunlich et al., 2016). Both treatment methods led to approximately the same pCO2 reduction in the patients. Based on this, 

the so-called TIBICO study was launched as a randomized crossover study. According to the hypothesis, TNI is an effective and 

comfortable alternative to conventional non-invasive ventilation with BiPAP in chronic hypercapnic respiratory insufficiency. In 

future, this treatment alternative may help to improve the quality of life of these patients.

Various studies in animal models, in-vitro, in patients and in volunteers have contributed to the understanding of the 

mechanisms which presumably lead to the pCO2 reduction. The CO2 wash-out effect from the anatomical dead space of the 

respiratory tract seems to be the central mechanism. It was found that the higher the flow, the more CO2 was washed out if 

there was an adequately high leakage, e.g. open mouth (Frizzola et al., 2010; Bräunlich and Wirtz et al., 2017; Möller et al., 2015; 

Sivieri et al., 2017). Bräunlich et al. (2017) showed that TNI washes out CO2 even from the lower airways, as demonstrated in a 

lung model.

In future, NHF can justifiably be used to support oxygenation and ventilation in people with chronic respiratory distress. 

Breathing muscles are relieved and can recover, and thereby can regain the original functionality.

Therapie mit Nasaler Insufflation

• TNI is not only a tool for oxygenation, but also counteracts the respiratory pump failure.

• The pCO2 reduction depends on the flow rate.

• TNI lowers the respiratory rate and reduces minute volume and simultaneously increases 

the tidal volume in COPD patients.

• TNI washes CO2 out of the anatomical dead space.

• TNI washes CO2 out of the lower airways.

• TNI allows the patient to save energy by supplying warm humidified air.

Page 3 of 6

Therapy with Nasal InsufflationTNI
TNI medical AG symposium: „Nasal High Flow: the better alternative?“

*Summary by TNI medical AG, Medical Marketing, Dr. A. Dreykluft

Key statements from this lecture



From PAP to NIV to NHF*

Prof. Dr. H. Schneider, Johns-Hopkins-University, Baltimore, USA

The mechanisms of NHF leading to the physiological changes have been intensely investigated over the past few recent years. 

The work group of Prof. Schneider particularly focused on the effects of NHF during sleep.

One physiological effect of NHF is improvement of mucociliary clearance, the self-cleaning function of the mucous membrane 

in the respiratory tract. Hereby, mucus is easier mobilized and expectoration is facilitated (Hasani et al., 2008).

Prof. Schneider’s group demonstrated by means of sleep diagnostic studies of patients suffering from obstructive hypopneas 

that TNI builds up a certain PEEP in the lung which counteracts hypopneas (McGinley et al., 2007, Nilius et al., 2010). For this 

indication, Prof. Schneider applies TNI almost exclusively in children by now.

According to a study of COPD patients during sleep (without apneas or hypopneas), TNI eases the work of breathing and 

simultaneously leads to pCO2 reduction. This outcome of TNI differed significantly from the effect pure oxygen therapy had on 

the patients (Biselli et al., 2016). In healthy volunteers, Prof. Schneider’s group was able to measure certain effects that NHF had 

on patients during wakefulness which were absent during sleep: the test persons changed their respiratory pattern to a slower 

and deeper breathing. This type of breathing is desired when patients perform breathing exercises (Mündel et al., 2013).

In general, severely ill patients with respiratory insufficiency exhibit an increased sympathetic tone. During sleep, the 

sympathetic tone increases even further, thus intensifying the work of breathing, hypoxia and hypercapnia. When receiving NHF 

but not oxygen therapy during sleep, the sympathetic activity in these patients was reduced during REM and non-REM phases. 

Here, Prof. Schneider’s group believe to have found another mechanism of action of NHF (Grote et al., 2017, submitted). 

Patients who have an increased risk of cardiovascular events, such as patients with heart failure, with Cheyne-Stokes breathing 

or an obesity-hypoventilation syndrome, might benefit from this secondary effect of NHF.

Concerning the areas of application, TNI covers conditions that benefit from improved mucociliary clearance and an increase in 

PEEP, such as pneumonia, cystic fibrosis, bronchiectasis and bronchial asthma. Patients with stable COPD, restrictive lung 

diseases such as ILD or pulmonary hypertension but also neuromuscular diseases benefit particularly from an improved 

respiratory efficiency. Furthermore, TNI could be applied in patients with pulmonary and cardiac disease during rehabilitation 

measures to promote slow and deep breathing and thereby increasing the patients’ physical capacity.

*Summary by TNI medical AG, Medical Marketing, Dr. A. Dreykluft
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• NHF improves the mucociliary clearance.

• Among various NHF systems, only TNI produces a PEEP (1 cmH2O per 10 L/min of flow).

• Dead-space ventilation is reduced under TNI; PaCO2 decreases.

• The effects of the NHF are different during wakefulness and sleep.

• TNI decreases the work of breathing compared to standard oxygen therapy.

• NHF reduces the sympathetic tone compared to standard oxygen therapy.



References

Biselli, P.J.C., Kirkness, J.P., Grote, L., Fricke, K., Schwartz, A.R., Smith, P.L., and Schneider, H. (2016). Nasal High Flow therapy reduces work of

breathing compared to oxygen during sleep in COPD and smoking controls - prospective observational study. J. Appl. Physiol. jap.00279.2016.

Bräunlich, J., Beyer, D., Mai, D., Hammerschmidt, S., Seyfarth, H.J., and Wirtz, H. (2013). Effects of nasal high flow on ventilation in volunteers, 

COPD and idiopathic pulmonary fibrosis patients. Respiration 85.

Bräunlich, J., Köhler, M., and Wirtz, H. (2016). Nasal highflow improves ventilation in patients with COPD. Int. J. Chron. Obstruct. Pulmon. Dis. 11, 

1077–1085.

Bräunlich, J., Goldner, F., and Wirtz, H. (2017). Nasal highflow eliminates CO2 from lower airways. Respir. Physiol. Neurobiol. 242, 86–88.

Cirio, S., Piran, M., Vitacca, M., Piaggi, G., Ceriana, P., Prazzoli, M., Paneroni, M., and Carlucci, A. (2016). Effects of heated and humidified high 

flow gases during high-intensity constant-load exercise on severe COPD patients with ventilatory limitation. Respir. Med. 118, 128–132.

Díaz-Lobato, S., Folgado, M.A., Chapa, A., and Alises, S.M. (2013). Efficacy of High-Flow Oxygen by Nasal Cannula With Active Humidification in 

a Patient With Acute Respiratory Failure of Neuromuscular Origin. Respir. Care 58, e164–e167.

Fraser, J.F., Spooner, A.J., Dunster, K.R., Anstey, C.M., and Corley, A. (2016). Nasal high flow oxygen therapy in patients with COPD reduces

respiratory rate and tissue carbon dioxide while increasing tidal and end-expiratory lung volumes: a randomised crossover trial. Thorax 71, 759–

761.

Frat, J.P., Thille, A.W., Mercat, A., Girault, C., Ragot, S., and Perbet, S. (2015). High-flow oxygen through nasal cannula in acute hypoxemic

respiratory failure. N Engl J Med 372.

Frizzola, M., Miller, T.L., Rodriguez, M.E., Zhu, Y., Rojas, J., and Hesek, A. (2011). High-flow nasal cannula: impact on oxygenation and ventilation

in an acute lung injury model. Pediatr Pulmonol 46.

Hasani, A., Chapman, T., McCool, D., Smith, R., Dilworth, J., and Agnew, J. (2008). Domiciliary humidification improves lung mucociliary clearance

in patients with bronchiectasis. Chron. Respir. Dis. 5, 81–86.

Jeong, J.H., Kim, D.H., Kim, S.C., Kang, C., Lee, S.H., Kang, T.-S., Lee, S.B., Jung, S.M., and Kim, D.S. (2015). Changes in arterial blood gases after 

use of high-flow nasal cannula therapy in the ED. Am. J. Emerg. Med. 33, 1344–1349.

Lepere, V., Messika, J., La Combe, B., and Ricard, J.-D. (2016). High-flow nasal cannula oxygen supply as treatment in hypercapnic respiratory

failure. Am. J. Emerg. Med. 34, 1914.e1-2.

McGinley, B.M., Patil, S.P., Kirkness, J.P., Smith, P.L., Schwartz, A.R., and Schneider, H. (2007). A Nasal Cannula Can Be Used to Treat Obstructive

Sleep Apnea. Am. J. Respir. Crit. Care Med. 176, 194–200.

Millar, J., Lutton, S., and O’Connor, P. (2014). The use of high-flow nasal oxygen therapy in the management of hypercarbic respiratory failure. 

Ther. Adv. Respir. Dis. 8, 63–64.

Möller, W., Celik, G., Feng, S., Bartenstein, P., Meyer, G., Oliver, E., Schmid, O., and Tatkov, S. (2015). Nasal high flow clears anatomical dead

space in upper airway models. J. Appl. Physiol. Bethesda Md 1985 118, 1525–1532.

Monro-Somerville, T., Sim, M., Ruddy, J., Vilas, M., and Gillies, M.A. (2017). The Effect of High-Flow Nasal Cannula Oxygen Therapy on Mortality

and Intubation Rate in Acute Respiratory Failure: A Systematic Review and Meta-Analysis. Crit. Care Med. 45, e449–e456.

Mündel, T., Feng, S., Tatkov, S., and Schneider, H. (2013). Mechanisms of nasal high flow on ventilation during wakefulness and sleep. J. Appl. 

Physiol. Bethesda Md 1985 114, 1058–1065.

Ni, Y.-N., Luo, J., Yu, H., Liu, D., Ni, Z., Cheng, J., Liang, B.-M., and Liang, Z.-A. (2017). Can High-flow Nasal Cannula Reduce the Rate of

Endotracheal Intubation in Adult Patients With Acute Respiratory Failure Compared With Conventional Oxygen Therapy and Noninvasive

Positive Pressure Ventilation?: A Systematic Review and Meta-analysis. Chest 151, 764–775.

Nilius, G., Wessendorf, T., Maurer, J., Stoohs, R., Patil, S.P., Schubert, N., and Schneider, H. (2010). Predictors for treating obstructive sleep apnea

with an open nasal cannula system (transnasal insufflation). Chest 137, 521–528.

Ou, X., Hua, Y., Liu, J., Gong, C., and Zhao, W. (2017). Effect of high-flow nasal cannula oxygen therapy in adults with acute hypoxemic

respiratory failure: a meta-analysis of randomized controlled trials. CMAJ Can. Med. Assoc. J. 189, E260–E267.

Pisani, L., Fasano, L., Corcione, N., Comellini, V., Musti, M.A., Brandao, M., Bottone, D., Calderini, E., Navalesi, P., and Nava, S. (2017). Change in 

pulmonary mechanics and the effect on breathing pattern of high flow oxygen therapy in stable hypercapnic COPD. Thorax 72, 373–375.

Sivieri, E.M., Foglia, E.E., and Abbasi, S. (2017). Carbon dioxide washout during high flow nasal cannula versus nasal CPAP support: An in vitro 

study. Pediatr. Pulmonol. 52, 792–798.

Yoo, J.-W., Synn, A., Huh, J.W., Hong, S.-B., Koh, Y., and Lim, C.-M. (2016). Clinical efficacy of high-flow nasal cannula compared to noninvasive

ventilation in patients with post-extubation respiratory failure. Korean J. Intern. Med. 31, 82–88.

TNI medical AG symposium: „Nasal High Flow: the better alternative?“

Page 5 of 6

Therapy with Nasal InsufflationTNI



Your partner in breathing support.

TNI medical AG • Hofmannstr. 8 • D-97084 Wuerzburg
phone +49 931 20 79 29 02 • fax +49 931 20 79 29 18

info@tni-medical.de • www.tni-medical.com

NEWSFLOW 2017 JULY

Page 6 of 6


