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Purpose: Evaluate the safety profile of expanded allogeneic adipose-derived mesenchymal stem cell (eASC) for the 
treatment of severe community-acquired bacterial pneumonia (CABP). 
Materials and methods: Randomized, multicenter, double-blind, placebo-controlled, phase 1b/2a trial. Patients 
with severe CABP were enrolled to receive intravenous infusions of Cx611 or placebo. The primary objective was 
safety including hypersensitivity reactions, thromboembolic events, and immunological responses to Cx611. The 
secondary endpoints included the clinical cure rate, ventilation-free days, and overall survival (Day 90). 
Results: Eighty-three patients were randomized and received infusions (Cx611: n = 42]; placebo: n = 41]. The 
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Dr. Gaëtan Plantefeve, Dr. Paula Ramírez, Dr. Jean Reignier, Dr. Silvia Rodríguez-Ruiz, Dr. Herbert Spapen, Dr. Aihem Yehia, Dr. Marius Zolubas. 

Contents lists available at ScienceDirect 

Journal of Critical Care 

journal homepage: www.journals.elsevier.com/journal-of-critical-care 

https://doi.org/10.1016/j.jcrc.2023.154446    

https://clinicaltrials.gov/ProvidedDocs/27/NCT03158727/Prot_000.pdf
mailto:pierrefrancoislaterre@gmail.com
mailto:bruno.francois@chu-limoges.fr
www.sciencedirect.com/science/journal/08839441
https://www.journals.elsevier.com/journal-of-critical-care
https://doi.org/10.1016/j.jcrc.2023.154446
https://doi.org/10.1016/j.jcrc.2023.154446
https://doi.org/10.1016/j.jcrc.2023.154446
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jcrc.2023.154446&domain=pdf
http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/


Journal of Critical Care 79 (2024) 154446

2

1. Background 

Bacteria are the most common causative agent of community- 
acquired pneumonia, which has an annual incidence of 1.07–1.2 per 
1000 person-years in European adults, rising to 14 per 1000 person- 
years in those older than 

65 years [1,2]. Severe community-acquired bacterial pneumonia 
(CABP) is a life-threatening condition characterized by respiratory 
failure or symptoms of sepsis or septic shock [3]. Patients require sup
portive therapy (e.g. vasopressors and/or mechanical ventilation) 
within an intensive care environment, in which 28-day mortality is up to 
29% [4]. Current treatment options include antibiotics, systemic corti
costeroids, and hemodynamic and respiratory support [5-7]. However, 
prognosis remains poor [8] and other treatments are urgently required. 

Sepsis is characterized by a dysregulated host response to infection 
[9]. Mesenchymal stem cells (MSCs) are multipotent, non- 
hematopoietic stem cells with immunomodulatory and anti-microbial 
effects [10-12] that have been investigated for therapeutic use in mul
tiple inflammatory diseases [13-19]. In animal models of severe CABP, 
administration of MSCs improved bacterial clearance from the lungs and 
overall survival when compared with controls [20,21]; moreover, re
ductions in acute lung injury, organ dysfunction, and pro-inflammatory 
cytokine levels have been reported [12,20]. Furthermore, in phase 1 and 
2 clinical trials, MSCs were well tolerated in patients with acute respi
ratory distress syndrome [15,16], which is frequently associated with 
pneumonia [22]. Taken together, these studies suggest that MSCs may 
have therapeutic potential in patients with severe CABP. 

MSCs can be isolated from multiple adult tissues, including bone 
marrow and adipose tissue. Compared with those derived from bone 
marrow, adipose-derived MSCs are about 500-fold more abundant and, 
because they lack natural killer cell-activation receptors, are less sus
ceptible to natural killer cell-mediated lysis [23,24]. This potentially 
prolongs their presence in tissues and allows them to exert immuno
suppressive effects [23,25]. Therefore, the use of expanded allogeneic 
adipose-derived mesenchymal stem cells (eASCs) in patients with severe 
CABP-related sepsis may offer a novel mechanism of action to address 
the underlying immune dysregulation. 

Cx611 is an intravenously administered product comprising eASCs. 
Non-clinical studies have shown Cx611 to have anti-inflammatory ef
fects in vitro and in vivo, limited biodistribution, and low toxicity [26- 
28]. From an allogeneic viewpoint, Cx611 has a low capacity to trigger 
host immune responses [27,29-31]. In a human model of endotoxemia, 
Cx611 was well tolerated and elicited pro- and anti-inflammatory re
sponses, enhanced coagulation, and reduced the fibrinolytic response 
[32]. 

Here we describe the safety outcomes of SEPCELL, a phase 1b/2a 
study designed to evaluate the safety and efficacy of Cx611 in patients 
with severe CABP. This is the first study to report the use of eASCs in 
CABP-related sepsis. The data generated from this study will advance 
our understanding of Cx611 with respect to mode of action, safety, and 
efficacy and will be critical for the design of future confirmatory clinical 
investigations. 

2. Methods 

SEPCELL (NCT03158727) was a randomized, multicenter, double- 
blind, placebo-controlled, phase 1b/2a study designed to assess the 
safety of intravenous Cx611 as adjunctive therapy in patients with se
vere CABP. The study was conducted in 20 sites across Belgium, France, 
Lithuania, and Spain from January 30, 2017 to July 7, 2020. 

2.1. Objectives 

The primary objective was to evaluate the safety of intravenous 
Cx611, including adverse events (AEs) and host immune responses 
against the administered cells, during the first 90 days after 2 infusions 

of Cx611 (one infusion on Day 1 and one infusion on Day 3). The sec
ondary objective was to explore the efficacy of Cx611 in patients with 
severe CABP. 

2.2. Study design 

The study comprised a screening period (up to 18 h), a 3-day treat
ment period, and two follow-up periods (up to Day 90 and Day 730; 
Additional file 1: Fig. S1). Patients were randomized 1:1 to receive two 
central line infusions of Cx611 (1.6 × 108 cells per infusion) or placebo 
(CryoStor CS10 and Ringer’s lactate) administered within 18 h of CABP 
severity criteria onset and repeated on day 3. The end of the study was 
defined as the patient’s last scheduled visit (Day 90) or study discon
tinuation before Day 90 (± 4 days). Safety data were collected by a 
phone call up to Day 730 as requested by the regulator. When primary 
endpoint data were available, a blinded adjudication committee of ex
perts assessed patient evaluability and agreed the clinical response as
sessments and the patient assignment process. A detailed study design 
has been published previously [33]. Additional details on study design, 
pathogen identification and diagnostic tests, and selection of study doses 
can be found in Additional file 1: eMethods. 

2.2.1. Randomization and blinding 
Patients were randomized using a pre-established randomization list 

that was stratified to balance for shock and/or invasive mechanical 
ventilation between the investigational medicinal products (IMP; Cx611 
or placebo). After screening and verification of patient eligibility, in
vestigators requested a randomization authorization number from the 
Saint Luc University Clinical Coordinating Centre. The investigator (or 
delegate) then contacted the interactive response technology and a 
randomization number was allocated to each patient. This number was 
linked to a treatment arm and a specified unique medication number for 
the package of IMP to be dispensed to the patient at each administration. 

Participants, care providers, investigators, and outcome assessors 
were blinded to treatments, which were prepared by unblinded 
personnel in a blinded location. When reconstituted, Cx611 and placebo 
formulations were masked to maintain blinding. 

2.2.2. Protocol amendments and rationale 
A list of protocol amendments has been previously published [33] 

and is presented in Additional file 1: Table S1. 

2.3. Participants 

Adults (aged 18–80 years) admitted to the intensive care unit (ICU) 
with a clinical diagnosis of severe CABP were included. Full inclusion/ 
exclusion criteria are available in Additional file 1: eMethods. 

2.3.1. Safety 
Treatment-emergent AEs (TEAEs) and AEs were measured 

throughout the study. To monitor for thromboembolic events, a lower 
limb ultrasonography was scheduled for Days 5 or 6. Blood samples were 
collected to assess the presence of anti-HLA antibodies and donor- 
specific antibodies (DSAs) on Days 1 (pre-dose), 14, and 90 or study 
discontinuation. Changes from baseline in vital signs, electrocardio
grams, and laboratory assessments (hematology and coagulation, 
biochemistry, and urine analysis) were assessed at various timepoints 
during the study. An independent data monitoring committee reviewed 
safety data throughout the study. Details of safety assessments are pre
sented in Additional file 1: Table S2. 

2.3.2. Clinical outcomes 
Clinical outcomes included severe CABP clinical response (including 

clinical cure) at predefined time points (Days 8–10, Days 14 ± 2, Day 29 
± 2, and at early termination [where applicable]), invasive mechanical 
ventilation-free and vasopressor-free days over 28 days, and survival 
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(overall survival [Day 90 or early discontinuation date if before Day 90], 
28-day severe CABP-associated mortality, and 28-day all-cause mortal
ity). Details of clinical outcomes are presented in Additional file 1: 
Table S3. 

2.4. Statistical analysis 

To fulfil the objectives of this study, recruitment of 180 patients (i.e. 
90 patients per group) was deemed sufficient. For safety endpoints 
(between-group difference in percentage of patients with at least one 
adverse experience), the precision of the estimate (1/2 width of the 95% 
confidence interval [CI]) is equal to 15%. The calculation assumes a 
percentage of patients with at least one adverse experience approxi
mately equal to 50%. For the efficacy endpoint “Between-group differ
ence in number of ventilator-free days”, the precision of the estimate (1/ 
2 width of the 95% CI) is equal to 3, assuming a standard deviation equal 
to 10 for the variable number of ventilator-free days. Owing to ongoing 
recruitment challenges throughout the study, enrollment was closed 
early; 92 patients were enrolled in total, (Additional file 1: Table S1) 
which was too low to detect differences in efficacy signals. The safety 
population comprised all randomized patients who received at least 1 
dose of the IMPs (Cx611 or placebo) and was used for safety and clinical 
outcome analyses. All data were presented as summary statistics and 

analyses were performed using SAS version 9.3 or later (SAS, USA). 

3. Results 

3.1. Patient disposition, baseline demographics, disease characteristics 

In total, 92 patients were screened, of which 84 were randomized, 
and 83 received the IMP (Cx611: n = 42; placebo: n = 41) and comprised 
the safety population. Overall, 78 patients (94%) received their two 
scheduled infusions (n = 39 in each study arms), and 48 patients 
(57.8%) completed the study according to the protocol (Cx611: n = 23 
[54.8%]; placebo: n = 25 [61%]). The primary reason for study 
discontinuation was death (total n = 23; Cx611: n = 12 [28.6%]; pla
cebo: n = 11 [26.8%]; Fig. 1). 

Demographic and disease characteristics were well balanced be
tween the study arms (Table 1). At baseline, Sequential Organ Failure 
Assessment and Acute Physiology and Chronic Health Evaluation II 
scores were comparable between the study arms. Microbiology findings 
were confirmed in 35 patients in the Cx611 arm and 34 patients in the 
placebo arm. Of these, S. pneumoniae was confirmed in 52 patients using 
a pneumococcal urine antigen test and in 4 patients by Gram staining 
and culture after bronchoalveolar lavage, mini-bronchoalveolar lavage/ 
protected specimen brush and/or endotracheal aspiration, and sputum 

Fig. 1. CONSORT flow diagram. 
aOne patient did not have a Day 90 (± 4 days) visit by mistake. 
bTwo patients did not want to return to the hospital for their study visit. 
cAll patients who received at least one dose of the IMP were included in the safety and clinical outcome analyses. 
IMP = investigational medicinal product. 
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production for nonventilated patients. In total, 77 patients (Cx611: n =
38 [90.5%]; placebo: n = 39 [95.1%]) reported the use of concomitant 
medications for severe CABP. The most frequently reported medications 
included β-lactam antibacterials (69.9%), macrolides, lincosamides, and 
streptogramins (total: 48.2%), quinolone (41.0%), and systemic corti
costeroids (37.3%; Additional file 1: Table S4). 

3.2. Safety 

Overall, 427 TEAEs were recorded: 243 in the Cx611 arm and 184 in 
the placebo arm (Table 2). Most TEAEs were considered mild in severity 
and 27 were considered related to the IMP (Cx611: n = 18; placebo: n =
9). The most frequently reported TEAEs by patient were anemia (n =
17), atrial fibrillation (n = 10), constipation, diarrhea, and hypokalemia 
(n = 9 each). Only hypernatremia was less frequently reported in the 
Cx611 arm than the placebo arm (n = 1 vs n = 6, respectively; Additional 
file 1: Table S5). 

In total, 78 treatment-emergent serious adverse events (TESAEs) 
were reported during the study (Cx611: n = 43; placebo: n = 35). Most 
TESAEs (n = 75) were considered moderate or severe. The most 
frequently reported TESAEs were multiple organ dysfunction syndrome 
(Cx611: n = 1; placebo: n = 4), hypoxia (Cx611: n = 2; placebo: n = 2), 
and worsening respiratory conditions (Cx611: n = 1; placebo: n = 3; Additional file 1: Table S6). Overall, the number of reported TEAEs and 

TESAEs were similar between the study arms (Additional file 1: 
Tables S5 and S6). Importantly, there was no imbalance in reports of AEs 
of special interest (thromboembolic events or hypersensitivity reactions) 
between the study arms (Table 3). There were 25 deaths during the 
study (Cx611: n = 13; placebo: n = 12). 

For anti-HLA antibody/DSA assessments, patients were considered 
pre-sensitized (i.e. pre-existing anti-HLA class I and class II antibodies at 
Day 1) or naïve (i.e. no detectable levels of preexisting anti-HLA class I 
and class II antibodies at Day 1) and were evenly distributed between 
study arms (Cx611: n = 7 and n = 35; placebo: n = 9 and n = 33, 
respectively). 

In the pre-sensitized population, five patients in each treatment 
group had detectable anti-HLA antibody levels at Day 14. Owing to 
missing samples, it was not possible to establish anti-HLA antibody titer 
stability at Day 90 (± 4 days) in the Cx611 arm; however, four patients 
in the placebo group maintained anti-HLA antibody titers. A similar 
number of naïve patients in each study arm had anti-HLA antibodies/ 
DSAs by Day 14 (Cx611: n = 3; placebo: n = 1), of which most (Cx611: n 
= 2 [1 sample was unavailable]; placebo: n = 1) had cleared by Day 90. 
Overall, titers of anti-HLA antibodies/DSAs were similar across treat
ment arms throughout the study (Table 4). 

There were no identifiable patterns observed regarding vital signs 
(blood pressure, respiratory rate, core temperature heart, and 

Table 1 
Patient demographics and baseline characteristics.   

Cx611 (n = 42) Placebo arm (n = 41) 

Age, years, mean (SD) 61.1 (11.2) 63.4 (10.4) 
Female, n (%) 14 (33.3) 15 (36.6)  

Race, n (%) 
Caucasian 28 (66.7) 31 (75.6) 
Other 2 (4.8) 4 (9.8) 
Missing 12 (28.6) 6 (14.6)  

APACHE II scorea 

n 41 40 
Mean (SD) 20.0 (7.8) 18.9 (6.2) 
95% CI 17.5–22.4 16.9–20.9  

CURB-65 
n 41 41 
Mean (SD) 2.8 (1.0) 2.9 (1.0) 
95% CI 2.5–3.2 2.6–3.2  

Total SOFA scorea 

n 42 41 
Mean (SD) 8.5 (3.0) 7.9 (2.4) 
95% CI 7.6–9.5 7.1–8.6  

Microbiology findings 
n 35 34  

Pneumococcal urine antigen test 
n 40 39 
Positive, n (%) 27 (67.5) 25 (64.1) 
Negative, n (%) 13 (32.5) 14 (35.9)  

Reasons for a pneumococcal urine antigen test not being completed 
n 2 2 
Blood culture positive, n (%) 0 (0.0) 1 (50.0) 
Mistake, n (%) 1 (50.0) 0 (0.0) 
Not collected, n (%) 1 (50.0) 0 (0.0) 
Not done, n (%) 0 (0.0) 1 (50.0) 

APACHE II = Acute Physiology and Chronic Health Evaluation II, CI = confi
dence interval, CURB-65 = confusion, urea, respiratory rate, blood pressure, and 
65 years of age or older, SD = standard deviation, SOFA = Sequential Organ 
Failure Assessment. 

Table 2 
Summary of TEAEs.   

Cx611 (n 
= 42) 

Placebo arm 
(n = 41) 

Patients with TEAEs, n (%) 40 (95.2) 37 (90.2) 
Patients with immediately reportable events, n (%)a 26 (61.9) 24 (58.5) 
Patients with any TESAE, n (%) 24 (57.1) 20 (48.8) 
Patients with TEAEs leading to death, n (%) 11 (26.2) 9 (22.0) 
Patients with any TEAE related to treatment, n (%) 9 (21.4) 8 (19.5) 
Adverse events of special interest, n (%) 9 (21.4) 12 (29.3) 
Patients with any adverse event of special interest, 

n (%) 
7 (16.7) 9 (22.0) 

Patients with any TEAE leading to investigational 
medicinal product discontinuation, n (%) 

2 (4.8) 1 (2.4) 

No differences were observed between groups. 
IMP = investigational medicinal product, TEAE = treatment-emergent adverse 
event, TESAE = treatment-emergent serious adverse event. 

a Immediately reportable events were defined as those subject to immediate 
notification (within 24 h) and included but were not limited to serious adverse 
events, pregnancy of study patient (or female partner of a study patient), 
medication errors (namely overdose) leading to a suspected adverse reaction, 
accidental exposure, adverse event which leads to IMP discontinuation, and an 
adverse event of special interest. 

Table 3 
Adverse events of special interest (thromboembolic events and hypersensitivity 
reactions).  

Preferred term Cx611 arm (n = 42) Placebo arm (n = 41) 

AEs, n Patients, n (%) AEs, n Patients, n (%) 

Deep vein thrombosis 3 3 (7.1) 5 5 (12.2) 
Cerebrovascular accident 2 2 (4.8) 0 0 (0.0) 
Atrial thrombosis 1 1 (2.4) 0 0 (0.0) 
Cerebral artery embolism 1 1 (2.4) 0 0 (0.0) 
Device-related thrombosis 1 1 (2.4) 0 0 (0.0) 
Pulmonary embolism 1 1 (2.4) 2 2 (4.9) 
Anaphylactic shock 0 0 (0.0) 1 1 (2.4) 
Jugular vein thrombosis 0 0 (0.0) 1 1 (2.4) 
Rash macular 0 0 (0.0) 1 1 (2.4) 
Venous thrombosis 0 0 (0.0) 1 1 (2.4) 
Venous thrombosis limb 0 0 (0.0) 1 1 (2.4) 

AEs were counted by Preferred Term once for each patient. Codification was 
done with MedDRA version 19.1. 
AE = adverse event. 
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respiratory rate) or electrocardiogram data (data not shown). No iden
tifiable differences in laboratory assessments (hematology and coagu
lation, biochemistry, and urine analysis) were observed between the 
study arms. 

3.3. Clinical outcomes 

In total, 39 patients with severe CABP had a clinical response clas
sified as cure at Days 8–10, 48 patients at Day 14 ± 2, and 56 patients at 
Day 29 ± 2 (Additional file 1: Table S7). Conversely, there were 14 
patients with clinical response failures not leading to death at Days 
8–10, 9 patients at Day 14 ± 2, and 2 patients at Day 29 ± 2. No dif
ference in time to clinical cure was observed between the study arms. 

The mean (SD) number of invasive mechanical ventilation-free days 
over 28 days was similar between the study arms (Cx611: 12.2 [10.29] 
days; placebo: 15.4 [10.75] days), and a similar result was observed for 
vasopressor-free days over 28 days (Cx611: 18.5 [10.73] days; placebo: 
19.2 [9.99] days). Additionally, 28-day all-cause mortality (Additional 
file 1: Fig. S2), overall survival (Additional file 1: Fig. S3), and 28-day 
severe CABP-associated mortality (i.e. death due to index pneumonia; 
data not shown) were similar between study arms. 

The mean (SD) duration of antibiotic treatment was similar between 
the Cx611 and placebo arms (10.6 [7.72] days and 9.6 [5.82] days, 
respectively). Similarly, the study arms had equivalent lengths of stay in 
the ICU (mean [SD]: 21.7 [25.90] days vs 16.1 [14.32] days) and in 
hospital (33.2 [36.72] days vs 24.9 [17.19] days). The number of ICU- 
free days over 28 days (mean [SD]) was also similar between the 
study arms (8.5 [9.01] days vs 12.1 [9.74] days, respectively). In 
addition, no differences were observed between Cx611 and placebo with 
respect to the time to recurrence/reinfection of pneumonia after clinical 
cure, discharge from ICU, or discharge from hospital (data not shown). 

4. Discussion 

Severe CABP is characterized by local and systemic inflammation 
and is associated with high mortality and significant morbidity [4,34]. 
Dysregulated host immune responses can lead to organ dysfunction (e.g. 
renal failure), septic shock, and death [34]; therefore, therapeutic in
terventions that modulate immunological responses in this patient 
population are of interest [35]. Current immunomodulatory in
terventions include macrolide antibiotics, corticosteroids, and 

intravenous immunoglobulins [36], but new therapies are urgently 
required to improve patient outcomes. Novel immunomodulatory in
terventions under investigation include toll-like receptor agonists [37], 
protease-activated receptor antagonists [38], neutrophil elastase in
hibitors [39], anti-toxin agents [40], and MSCs [12]. 

Mesenchymal stem cells have both immunomodulatory and anti
bacterial properties and can enhance bacterial clearance and survival in 
animal models when compared with controls; therefore, they are of in
terest for the treatment of severe CABP [20]. In this study, we reported 
the results of SEPCELL, the first placebo-controlled trial to assess the 
safety and efficacy of eASCs in severe CABP. This study demonstrated 
that Cx611 is well tolerated in patients with severe CABP. Overall, the 
number of reported TEAEs, TESAEs, and AEs of special interest were 
similar between the study arms. 

Allogeneic MSCs can elicit anti-donor immune responses in re
cipients, such as the production of DSAs [41,42], which may lead to stem 
cell rejection and subsequent treatment failure [43]. In this study, we 
observed an increasing titer of DSAs over the study period in patients 
treated with Cx611 compared with those who received placebo. How
ever, owing to the number of patients in this study, statistical signifi
cance could not be determined. There is a need for larger studies 
assessing the potential impact of the generation of DSAs on patient 
outcomes after treatment with eASCs. 

MSCs administered intravenously have been associated with pro- 
coagulant activity and therefore an increased risk of thrombogenic 
events [44]. Importantly, no differences in thromboembolic events be
tween the Cx611 and placebo arms were observed in this study. Addi
tionally, no changes from baseline in vital signs or laboratory safety 
evaluations were observed. 

Owing to early closure of enrollment, the number of patients 
recruited into the study was too low to detect differences in clinical 
outcomes; therefore, it was not possible to draw inferences from this 
study regarding the effect of Cx611 on clinical outcomes. Exploratory 
biological analyses from blood samples collected during the study, 
including cell response assessments (e.g. analysis of cell proliferation, 
activation status, and secretion of peripheral blood mononuclear cells in 
response to stimulation), RNA expression profiles of leukocytes and 
protein biomarker levels (e.g. tumor necrosis factor-α and interleukin 
[IL]-1β, IL-6, IL-8, IL-10, soluble triggering receptor expressed on 
myeloid cells-1, and C-reactive protein) in leukocytes are ongoing and 
will be published separately. 

This study has several limitations. Firstly, the use of a fixed dose in 
this study may have limited the observable therapeutic benefit of eASCs 
and the dose could have been adjusted to the optimal body weight. 
Future studies may consider altering the timing between interventions, 
administering >2 doses and earlier in the clinical course of severe CABP, 
or using a dose-escalation strategy to assess clinical outcomes. Addi
tionally, no data are available for the number of patients undergoing 
continuous renal replacement therapy, which can be used to treat sepsis- 
related renal failure via the removal of inflammatory mediators and 
stabilization of the circulation [45]. Lower limb compression ultraso
nography assessments were scheduled as part of the study design, but 
upper limb ultrasound, computerized tomography, and cardiac ultra
sound were conducted at the discretion of the treating physician, 
meaning that some thromboembolic events may have been missed. 
Finally, in this multicenter study, patients may be subject to heteroge
neous clinical practices. This is particularly relevant to ICU treatment 
where a uniform approach to care may not be observed across sites, 
potentially confounding results. However, owing to the strict inclusion 
criteria and the use of study sites able to conduct studies in critically ill 
patients and employ a similar standard of care for patients with severe 
CABP, the risk of treatment heterogeneity was minimized. 

5. Conclusions 

In conclusion, this study shows that intravenous infusion of Cx611 

Table 4 
Titers of anti-human leukocyte antigen antibodies and donor-specific antibodies 
by visit.  

Assessment Cx611 arm (n =
42) 

Placebo arm (n =
41) 

Donor eASCs   
Visit 1 (Day 1), number of positive 
samples 

7 8 

MFI (antibody titer), mean (SD) 1.1 (1.21) 2.3 (2.25) 
Donor-specific antibodies   

Visit 1 (Day 1), n 4 6 
MFI (antibody titer), mean (SD) 5736.8 (3394.4) 14,758 (12730) 
Visit 9 (Day 14 ± 2 days), n 5 4 
MFI (antibody titer), mean (SD) 9765.0 (7323.9) 10,018 (3897.5) 
Visit 11 (Day 90 ± 4 days), n 4 4 
MFI (antibody titer), mean (SD) 19,262 (10834) 24,722 (31579) 

Anti-HLA antibodies   
Visit 1 (Day 1), n 7 8 
MFI (antibody titer), mean (SD) 52,806 (89833) 119,961 (143482) 
Visit 9 (Day 14 ± 2 days), n 9 6 
MFI (antibody titer), mean (SD) 28,672 (47862) 83,520 (67512) 
Visit 11 (Day 90 ± 4 days), n 6 7 

MFI (antibody titer), mean (SD) 130,747 (197754) 173,302 (273403) 

eASCs = expanded allogeneic adipose-derived stem cells, HLA = human 
leukocyte antigen, MFI = median fluorescence intensity, SD = standard 
deviation. 
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was well tolerated in patients admitted to ICU with severe CABP. 
Overall, there were no significant outcome benefits seen, although the 
limited number of patients recruited makes it difficult to draw definite 
conclusions on the potential benefit of MSCs in CABP and requires 
further investigation. Importantly, these data provide crucial insights 
that will inform the design of future clinical studies that utilize stem cells 
with respect to endpoints and sample size. 
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