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Background

Study Design

Primary Endpoint: Safety

Secondary Endpoint: Efficacy

Conclusions
• Simultaneous inhibition of AT1R and CCR2 is safe and well tolerated in 

patients with CKD with no clinically relevant effect on blood pressure, 
eGFR and serum potassium.

• Treatment showed promising preliminary efficacy with 25% of patients 
achieving a > 50% reduction in proteinuria during treatment.

• Post-hoc analysis of patient subgroups suggest a significant reduction 
in proteinuria in patients with diabetic nephropathy. 

• The reduction in proteinuria during treatment with DMX-200 in some 
patients warrants additional clinical investigation.

Screen Baseline Treatment	Period Follow	Up

• Combined therapy with propagermanium and irbesartan was well tolerated.
• Adverse events were consistent with underlying patient and population co-morbidities.
• There was no change in the rate of AEs or severity of AEs with dose of propagermanium.

Proteinuria

• 24 patients completed dosing and were assessed for efficacy.

• 6 patients achieved the pre-specified criteria of responders: “participants
achieving normalization of proteinuria or a 50% reduction in proteinuria”.

• Responders appeared to be concentrated among those with a primary 
diagnosis of diabetic nephropathy, 83% (5/6) of responders had a 
primary diagnosis of diabetic nephropathy, and 17% of responders 
(1/6) had a primary diagnosis of IgA nephropathy.

Figure 3: Peak reduction in PCR (24-hr) from baseline for responders

• The reduction in proteinuria for each patient was generally concordant
between measurement of PCR (24-hr), ACR (24-hr) and 24-hour total
urinary protein measurement.

• Proteinuria responses were all achieved in patients receiving irbesartan for
a minimum of 3 months prior to receiving IP, and are considered additional
to any effect of irbesartan on proteinuria.

• Of the patients that completed dosing, 54% (n=13) achieved at least a 30%
reduction in PCR at any dose level of propagermanium.

DMX-200 is the adjunct therapy of propagermanium (organic germanium) and 
irbesartan for the treatment of patients with proteinuria
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Overall PPG dose
30mg 60mg 90mg 150mg 240mg

All AEs 119 (8.5) 20 (8.8) 16 (7.2) 16 (7.5) 18 (8.1) 49 (9.6)
Mild AEs 60 (4.3) 10 (4.4) 12 (5.4) 9 (4.2) 10 (4.5) 19 (3.7)
Moderate AEs 52 (3.7) 8 (3.5) 4 (1.8) 6 (2.8) 5 (2.2) 29 (5.7)
Severe AEs 7 (0.5) 2 (0.9) None 1 (0.5) 3 (1.3) 1 (0.2)
IP-related AEs* 22 (1.6) 7 (3.1) 3 (1.4) 6 (2.8) 1 (0.4) 5 (1.0)
Serious AEs (SAE)** 9 (0.6) 3 (1.3) None None 2 (0.9) 4 (0.8)
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Post-hoc Analysis
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• All patients that responded with a > 50% reduction in PCR (24-hr) from 
baseline were on the highest stable dose of 300 mg/day irbesartan.

• 50% (5/10) of diabetic nephropathy patients showed a greater than 50% 
reduction from baseline in PCR (24-hr) during treatment.

• Diabetic nephropathy patients had a statistically significant reduction in PCR 
(24hr) of 31.9% between baseline and the last two periods of treatment 
(p=0.0014)

G-protein coupled receptors 
(GPCRs) are a large family of cell 
membrane receptors responsible 
for many physiological effects and 
are accordingly highly important 
drug targets. There is growing 
evidence that GPCRs function in 
complexes of two or more 
receptors called heteromers, with 
different pharmacology from the 
respective monomeric units. The 
cell-based Receptor-HIT 

Figure 1: Cartoon of the CCR2 and AT1R heteromer, with 
ligands propagermanium (orange) and irbesartan (pink).
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Figure 2: Individual patient PCR 
(24-hr) values (symbol) as % 
change from baseline value during 
treatment with stable irbesartan and 
increasing doses of 
propagermanium (30-240mg/day), 
ordered by median (line) PCR 
value. Primary renal diagnosis is 
denoted by symbol shape and color.  
* withdrawn. One patient not shown 
as no samples were collected 
between enrollment and withdrawal.

Primary Objectives Secondary Objectives

• To determine the safety and tolerability of 
propagermanium when added to standard 
irbesartan treatment in participants with 
proteinuria

• To evaluate the effects of propagermanium 
on various biomarkers when added to 
standard irbesartan in participants with 
proteinuria

Primary Endpoints Secondary Endpoints

• Incidence and severity of AEs 
• Clinically significant changes in the safety 

profile of participants (biochemistry, 
hematology, urinalysis, physical 
examinations)

• The proportion of responders, defined as 
those participants achieving normalization 
of proteinuria or a 50% reduction in 
proteinuria

Key Inclusion Criteria Key Exclusion Criteria
• Adults > 18 years
• PCR ≥ 50 mg/mmol (442 mg/g) over 24-hours
• eGFR 20-60 ml/min/1.73m2

• Serum creatinine men: 115-291 mmol/L (1300-
3291 mg/dL), women: 132-309 mmol/L (1492-
3494 mg/dL)

• Stable irbesartan for  3-months

• Rapidly progressing proteinuria
• Receiving ACE, NSAID or spironolactone
• Uncontrolled blood pressure

assay (Dimerix Bioscience) was used to identified a heteromer between
GPCRs chemokine receptor 2 (CCR2) and angiotensin II receptor type 1 (AT1R) - both known to 
play roles in the kidney.1 Formation of the heteromer resulted in transactivation of the CCR2 
receptor in response to AT1R activation, and dual agonist-mediated signaling from the complex 
was only fully reversed by treatment with antagonists for both receptors. Further, simultaneous 
inhibition with the organometallic small-molecule antagonist of CCR2, propagermanium, and the 
AT1R antagonist irbesartan in the subtotal nephrectomy rat model of focal segmental 
glomerulosclerosis led to decreased monocyte infiltration, lower proteinuria, reduced podocyte 
loss and prevention of renal injury independent of blood pressure. These data suggest a role for 
simultaneous inhibition of AT1R and CCR2 in proteinuric disease.
DMX-200-201 was an open-label, Phase 2a study designed to investigate the safety, tolerability 
and efficacy of escalating doses of propagermanium (30-240 mg/day) in patients with proteinuria 
already receiving stable irbesartan (75-300 mg) for at least 3 months prior to enrolment.

Total
n = 37

Table 1: Total number and (annualized rate) of AEs by dose of propagermanium, N=27.

Figure 4: Group mean 
(SD) of diabetic 
nephropathy patient 
PCR (24hr) values as 
% change from 
baseline during 
treatment. * Two-way, 
ratio paired t-test 
between baseline and 
mean of week 24 and 
28, p=0.0014, n=10.

• There were no clinically significant trends in biochemistry, hematology, urinalysis hematology or 
vital signs from baseline during treatment including blood pressure, eGFR, and serum potassium.

* Events assessed by the investigator to be possibly, probably or definitely related to IP
** n=5 patients had an SAE/s during study consistent with their co-morbidities: low hemoglobin (not 
related to IP), stroke (remotely related to IP), melena/anemia (not related to IP), cholecystitis/pancreatitis 
(not related to IP), NSTEMI (remotely related to IP), fluid overload (not related to IP), ESRF (not related to 
IP), and intermittent depression/suicidal ideation (possibly related to IP).

Age, sex 59.4 ± 13.4 years, range 33-85, male (n=22) female (n=5)

Primary Diagnosis Diabetic nephropathy (n=10), IgA nephropathy (n=6), other proteinuric diseases 
(n=11, stage II-IV CKD, nephrolithiasis, reflux nephropathy, membranous glomerulonephropathy)

Irbesartan dose 75-300 mg/day, n=22 on 300 mg dose
Baseline PCR 255 ± 177 mg/mmol, range 70-700 (2256 ± 1566 mg/g, range 619-6194)
Baseline eGFR 32 ± 12 mL/min/1.73m2, range 15-57
Baseline serum K 4.5 ± 0.4 mmol/L (mg/L), range 3.4-5.6
Baseline BP Systolic 139 ± 13 mmHg, range 115-157; Diastolic 78 ± 8 mmHg, range 60-90

Study Population

4 weeks at each dose level

1.	Ayoub,	M.,	et	al.	(2015).	Functional	Interaction	between	Angiotensin	II	Receptor	Type	1	and	Chemokine	(C-
C	Motif)	Receptor	2	with	Implications	for	Chronic	Kidney	Disease. PLOS	ONE, 10(3),	e0119803

• To confirm this finding across all time points, a repeat measures mixed 
model (linear regression) was used to integrate all PCR (24-hr) 
measurements across the treatment period. A significant decrease in PCR 
(24-hr) during treatment was shown (p=0.0159). 

Study Summary
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!  Diabetic nephropathy
" IgA nephropathy
#  Other proteinuric disease


