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• Pulmonary hypertension (PH) is a debilitating disorder comprising a heterogenous group of progressive 

conditions with different aetiologies and characterized by progressive right heart failure, functional 

decline, and increased mortality1,2

• Soluble guanylate cyclase (sGC) is a 

key enzyme in the nitric oxide (NO) and 

cyclic guanosine monophosphate 

(cGMP) signalling pathway that helps 

maintain vascular homeostasis. NO binds 

sGC, triggering cGMP production, 

which leads to3-8:

o Increased vasodilation

o Reduced inflammation and apoptosis

o Reduced platelet aggregation

o Reversal of vascular remodeling

o Anti-fibrotic effects

• PH and lung disease conditions can 

have reduced sGC activity9,10

• Mosliciguat is an investigational inhaled sGC activator with targeted delivery to the lungs that aims to 

restore sGC function, even in the conditions of oxidative stress as seen in PH11,12

Results

Conclusions

ATMOS, a Proof-of-Concept Trial of Inhaled Mosliciguat in Untreated PAH or CTEPH  

Hossein A Ghofrani, MD1,2,3,4, Hanno H Leuchte, MD5,6, Hikmet Al-Hiti, MD7, Michael Halank, MD8, Pavel Jansa, MD9, Tobias J Lange, MD10,11, Horst Olschewski, MD12, Khodr Tello, MD13,14, Eva M Becker-Pelster, PhD15, 

Sandra Ligges, PhD15, Johannes Nagelschmitz, PhD15, Sylvia M Nikkho, MD15, Sudhir Penugonda, MD16, Soundos Saleh, PhD15, Paula Vesterinen, MD17, Markus Woischnik, PhD15, David Jung, MD15, Grzegorz Kopec, MD18

1Department of Internal Medicine, Justus-Liebig University Giessen and Marburg Lung Center (UGMLC), Giessen, Germany, 2Institute for Lung Health, Cardio-Pulmonary Institute, Giessen, Germany, 3German Center for Lung Research (DZL), Giessen, Germany, 4Department of Medicine, Imperial College, London, UK, 5Neuwittelsbach Hospital, Academic Hospital of the Ludwig Maximilians University in 

Munich, Bavaria, Germany, 6German Center for Lung Research (DZL), Bavaria, Germany, 7Institute for Clinical and Experimental Medicine, Prague, Czech Republic, 8Division of Pulmonology, Medical Department I, University Hospital Carl Gustav Carus of Technical University Dresden, Dresden, Germany, 92nd Department of Medicine, General University Hospital, Prague, Czech Republic, 10Faculty of 

Medicine, Department of Internal Medicin II, University Hospital of Regensburg, Regensburg, Germany, 11Pulmonology and Intensive Care, Department of Internal Medicine, Kreisklinik Bad Reichenhall, Bad Reichenhall, Germany, 12Medical University of Graz, Graz, Austria, 13Department of Internal Medicine, Universities of Giessen and Marburg Lung Center, Giessen, Germany, 14Department of 

Respiratory Medicine, Nordwest Krankenhaus Frankfurt, Giessen, Germany, 15Bayer AG, Germany, 16Pulmovant Sciences, Waltham, USA, 17Bayer Pharmaceuticals, Finland, 18Pulmonary Circulation Centre, Department of Cardiac and Vascular Diseases, Jagiellonian University Medical College and John Paul II Hospital, Krakow, Poland

Parameter
0.24 mg

(n=4)

0.48 mg

(n=4)

1.0 mg

(n=4)

2.0 mg

(n=4)

4.0 mg

(n=4)

Total

(N=20)

Age (years)

Median 65.5 68.0 58.0 65.0 62.0 63.5 

Min, max 26, 75 54, 76 50, 65 64, 71 53, 76 26, 76 

Sex

Male 1 (25.0%) 0 2 (50.0%) 4 (100.0%) 3 (75.0%) 10 (50.0%)

PH type

PAH 3 (75.0%) 3 (75.0%) 0 1 (25.0%) 4 (100.0%) 11 (55.0%)

CTEPH 1 (25.0%) 1 (25.0%) 4 (100.0%) 3 (75.0%) 0 9 (45.0%)

Smoking history

Former smoker 4 (100.0%) 2 (50.0%) 1 (25.0%) 1 (25.0%) 2 (50.0%) 10 (50.0%)

Current smoker 0 0 1 (25.0%) 0 2 (50.0%) 3 (15.0%)

Haemodynamic parameters 

(mean) at baselinea

PVR (dyn*sec*cm-5) 788.3 1055.9 608.9 468.6 714.0 727.1

SVR (dyn*sec*cm-5) 1847.8 2217.2 1911.8 1716.8 1864.1 1895.5

mPAP (mmHg) 42.8 55.0 34.3 33.5 46.0 42.3

CO (L/min) 3.9 3.6 3.8 4.4 4.1 4.0

PAWP (mmHg) 8.8 7.8 6.0 8.0 9.5 8.0

TEAEsa 0.24 mg
(n=9)

0.48 mg
(n=4)

1.0 mg
(n=14)

2.0 mg
(n=7)

4.0 mg
(n=4)

Total
(N=38)

Any TEAE 3 (33.3%) 3 (75.0%) 1 (7.1%) 1 (14.3%) 3 (75.0%) 11 (28.9%)

Maximum intensity for any TEAE

Mild 3 (33.3%) 2 (50.0%) 1 (7.1%) 0 3 (75.0%) 9 (23.7%)

Moderate 0 1 (25.0%) 0 1 (14.3%) 0 2 (5.3%)

Any drug-related TEAE 2 (22.2%) 1 (25.0%) 0 1 (14.3%) 1 (25.0%) 5 (13.2%)

Maximum intensity for 
drug-related TEAE

Mild 2 (22.2%) 1 (25.0%) 0 0 1 (25.0%) 4 (10.5%)

Moderate 0 0 0 1 (14.3%) 0 1 (2.6%)

Any TEAE related to procedures 
required by the protocol

0 2 (50.0%) 0 0 1 (25.0%) 3 (7.9%)

Any TESAE 1 (11.1%)b 0 0 0 0 1 (2.6%)

Study drug related 1 (11.1%) 0 0 0 0 1 (2.6%)

Related to procedures required 
by the protocol

0 0 0 0 0 0

TEAE with the outcome death 0 0 0 0 0 0

• The proof-of-concept ATMOS trial evaluated efficacy, safety, tolerability, and pharmacokinetics (PK) of 

inhaled mosliciguat in participants with pulmonary arterial hypertension (PAH) or chronic thromboembolic 

pulmonary hypertension (CTEPH) (World Health Organization PH Groups 1 and 4, respectively), 

following single-dose administration of mosliciguat12-14

• Study objectives were12,13:

o Primary: Peak percent reduction from baseline in pulmonary vascular resistance (PVR) 

following single dosing by inhalation of mosliciguat, with ≥-20% reduction in PVR defined as 

clinically meaningful

o Secondary: safety, tolerability, and incidence of treatment-emergent adverse events (TEAEs)

• ATMOS (NCT03754660) was a Phase 1b, nonrandomised, open-label, single-dose escalation (5 doses 

up to 4 mg) trial in patients with untreated PAH or CTEPH conducted at 8 study centres in 

4 countries12,13

• The trial enrolled participants aged 18 to 80 years with confirmed disease who were untreated or 

participants pre-treated with phosphodiesterase type 5 inhibitors (PDE5i), endothelin receptor 

antagonists (ERAs), prostanoids, or sGC stimulators who underwent a drug specific wash-out period at 

the discretion of the investigator for ≥24 hours prior to Day -1 if medically safe12,13

Study design: patients inhaled NO (iNO) over 5 min for vasoreactivity testing prior to mosliciguat administration. Right heart catheterization (RHC) 

assessments of haemodynamics were conducted ≥3 hours up to 5 hours post dose. 

Data analysis sets 

• Safety analysis set (SAF): all participants who received ≥1 dose of mosliciguat

• Per-protocol set (PPS): all participants of the SAF with 1) valid PVR profile based on RHC measurements immediately before start of mosliciguat 

inhalation until ≥3 hours post administration; 2) mean pulmonary artery pressure (mPAP) ≥ 25 mmHg and PVR ≥ 400 dyn.sec.cm-5 (5 Wood units [WU]) 

confirmed by RHC before mosliciguat administration; 3) did not respond to iNO (where positive response is defined as reduction of mPAP ≥10 mmHg to 

reach absolute value of mPAP ≤40 mmHg, with an increased or unchanged cardiac output [CO]); and 4) no important deviation from the protocol or 

validity finding having an impact on the primary PD variable

• Pharmacokinetics (PK) analysis set (PKS): all participants with 1) ≥1 valid mosliciguat plasma concentration and 2) no validity findings considered to 

influence PK evaluation 

• Pharmacodynamic (PD) analysis set (PDS): all participants with a) ≥1 valid measurement of a PD variable and 2) no deviation from protocol that would 

interfere with evaluation of PD

• 54 participants were enrolled; 16 were screening failures, 38 were allocated to treatment

• All 38 participants completed the study and were included in the SAF. Thirty-seven participants were 

included in the PDS and PKS each, and 20 participants were included in the PPS

• Reductions in PVR after mosliciguat administration were stable and persisted until end of 

3-hour RHC period

• Similar demographics were observed for the SAF (data not shown)

• In the PPS, mosliciguat 2.0 and 4.0 mg doses led to mean peak percentage reductions in PVR from 

baseline of -38.1% and -36.3%, respectively

• Similar effect on PVR was observed in the PDS, which included both participants who were responsive or 

nonresponsive to iNO, with mean peak percentage reductions from baseline in the 2.0 mg and 4.0 mg 

dose groups of -34.3% and -36.3%, respectively

• Mosliciguat doses 1.0 mg and above showed mean peak percentage reductions in PVR ≥-25%, 

exceeding the predefined ≥-20% threshold for the primary outcome

• At 1 hour after administration of mosliciguat, reductions in mPAP were -2.8 mmHg and -4.8 mmHg in 

the 2.0-mg and 4.0-mg dose groups, respectively, reaching -6.0 mmHg and -6.3 mmHg at the end of 

3-hour RHC

• Overall reductions were equivalent to approximately -10% to -20% for the 2.0-mg and 4.0-mg 

dose groups, with no clear changes observed at lower doses

• Reported TEAEs (100%) were of mild/moderate intensity, with no dose dependence observed

• The most frequently reported TEAEs were headache (n=3; 7.9%), fatigue (n=2; 5.3%), and decreased 

oxygen saturation (n=2; 5.3%)

• No systemic TEAEs were observed indicative of reduced safety

• A single dose of inhaled mosliciguat, an investigational first-in-class sGC activator, led to 

sustained, clinically meaningful reductions of up to -38% in mean peak PVR 

• Once-daily dosing via dry powder inhaler was well tolerated, with low rates of TEAEs observed 

following treatment with mosliciguat (total of 11 participants), with only headache, fatigue, and 

decreased oxygen saturation reported in more than 1 participant

• The profound effects of mosliciguat on haemodynamic parameters were observed in iNO 

responsive, and nonresponsive participants, suggesting that the novel mechanism of action of 

the drug may allow for broader activity across the spectrum of PH

• The proof-of-concept ATMOS study provided evidence supporting further clinical development 

of the novel inhaled sGC activator mosliciguat, including the potential to improve 

haemodynamic parameters such as PVR in patients with PH, a favourable safety profile, and 

lack of clinically relevant systemic side effects

• The global Phase 2 PHocus study of mosliciguat in ~120 patients 

with PH associated with interstitial lung disease (PH-ILD) is 

scheduled to initiate by the second half of 2024

Figure 3. Patient Disposition

Table 1. Baseline Demographics and Clinical Characteristics in the PPS (N=20) 

Table 2. Primary Endpoint: Peak Percent Reduction From Baseline 2 in PVRa

aMeasured in dyn*sec*cm-5.
bOne patient in the PDS 0.24 mg group did not have a baseline.

PPS (N=20) PDS (N=36b)

Dose Group (mg) n Mean 95% CI n Mean 95% CI

0.24 4 -21.0 -31.6, -10.4 8b -20.8 -31.2, -10.5

0.48 4 -16.1 -32.8, 0.7 4 -16.1 -32.8, 0.7

1.00 4 -25.9 -60.3, 8.4 13 -31.3 -41.6, -20.9

2.00 4 -38.1 -55.9, -20.3 7 -34.3 -48.8, -19.9

4.00 4 -36.3 -48.3, -24.4 4 -36.3 -48.3, -24.4

Figure 4. Mean Percent Change in PVR Over Time in the PPS (N=20)a

Figure 5. Mean Change in mPAP Over Time in the PPS (N=20)a

Table 3. Overall Summary of Number of Participants With TEAEs in the SAF (N=38) 

aNumber (%) of participants with the TEAEs. bParticipant developed haemoptysis of mild intensity that was upgraded to TESAE due to prolonged 

hospitalization. The TESAE was reported to be resolved 5 days after occurrence.

Screened
(N=54)

Enrolled
(n=38)

Screen failures (n=16)a

Baseline Swan Ganz target thresholds not met (n=10)b

Not untreated and/or did not undergo RHC (n=3)
Significantly impaired gas exchange (n=2)c

PH other than PAH or CTEPH (n=2)
Positive SARS-CoV-2 viral RNA test (n=1)

Mosliciguat 
0.24 mg 

(n=9)

Completed 
treatment and 

follow-up 
(n=9)

PPS (n=4)
SAF (n=9)
PKS (n=9)
PDS (n=9)

Mosliciguat 
0.48 mg 

(n=4)

Completed 
treatment and 

follow-up
(n=4)

PPS (n=4)
SAF (n=4)
PKS (n=4)
PDS (n=4)

Mosliciguat 
1.0 mg 
(n=14)d

Completed 
treatment and 

follow-up
(n=14)

PPS (n=4) 

SAF (n=14)
PKS (n=13)
PDS (n=13)

Mosliciguat 
2.0 mg 
(n=7)

Completed 
treatment and 

follow-up
(n=7)

PPS (n=4)
SAF (n=7)
PKS (n=7)
PDS (n=7)

Mosliciguat 
4.0 mg 
(n=4)

Completed 
treatment and 

follow-up
(n=4)

PPS (n=4)
SAF (n=4)
PKS (n=4)
PDS (n=4)

Figure 2. Study Design12

aBars represent standard error of the mean (SEM). Symbols with yellow highlighting indicate time points with greatest observed mean percent PVR 

reduction for each dose group. bBaseline refers to baseline 2 following completion of iNO challenge.  

Presented at the 2024 European Respiratory Society (ERS) Congress; September 7-11, 2024; Vienna, Austria, Poster #PA5238

aParticipants may have experienced ≥1 reason for screen failure. bParticipants were eligible to be assigned to study treatment if confirmatory baseline 

Swan Ganz measurements showed mPAP ≥25 mmHg and PVR ≥240 dyn·sec·cm-5 (3 WU). cSignificantly impaired gas exchange with decreased oxygen 

saturation <90% at room air. dOne patient in the 1.0 mg dosing group was excluded from the PPS, PKS, and PDS secondary to a protocol violation in 

which the study intervention was not administered to the participant according to the protocol.

Figure 6. Mean Change in Cardiac Output (CO) Over Time in the PPS (N=20)a

• CO was increased in the 4.0-mg dose group beginning at 0.5 hours, with a maximum increase from 

baseline of 1.1 L/min, equivalent to approximately 25% increase from baseline, at 3 hours post dose

Figure 1. Mosliciguat Mechanism of Action

aBaseline refers to baseline 2 following completion of iNO challenge.12 
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