










correlate with disease severity. Additionally, several groups
demonstrated that ROCK2 specifically contributes to regu-
lation of IL-17 secretion in mice and humans (13, 15). To
explore whether plasma IL-17 levels could be used to monitor

response to the KD025 treatment, peripheral blood samples
were collected on a monthly basis and cytokine levels were
measured by using a Quanterix Simoa platform for biomol-
ecule detection. We found that KD025 significantly reduced

FIGURE 2. Treatment with KD025 downregulates IL-17/IL-23 while increasing IL-10 levels in psoriatic patients. Peripheral blood samples were collected from

all patients on a monthly basis. IL-17, IL-23, and IL-10 levels were determined by using the Simoa immunoassay. (A and B) Average data6 SEM from 22 patients

who completed the treatment and responded clinically are shown. (C and D) Percentage change was calculated as (value during treatment/predose value)3 100%.

(E) Intracellular staining for FOXP3 was performed in PBMCs from 12 patients who completed the study and achieved a PASI 50 clinical response. The p values
were calculated by a paired t test.

FIGURE 3. Targeted ROCK2 in-

hibition downregulates the expression

of Th17-associated molecules, such as

ROCK2, pSTAT3, and RORgt, in

lesional skin of psoriasis patients. Rep-

resentative images (original magnifica-

tion 310) (A) and average data 6
SEM (B) of pSTAT3, RORgt, ROCK1,

and ROCK2 staining from nonlesional

and lesional skin in 13 patients be-

fore and after the 12 wk treatment with

KD025 are shown. The p values were
calculated by a paired t test.
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both IL-17 and IL-23 levels in a time-dependent manner in
patients who completed the study and responded clinically to
the treatment (Fig. 2A). Whereas there was no change in
TNF-a and IL-6 levels (Fig. 2B), KD025 significantly in-
creased levels of immunosuppressive cytokine IL-10 in pso-
riatic patients after 12 wk of the treatment (Fig. 2A). The
upregulation of IL-10 secretion as well as increase in the
percentage of FOXP3+ cells was also demonstrated in purified
human CD4+ T cells treated with KD025 during Th17-
skewing conditions in vitro (15). The levels of IL-17 and
IL-10 returned to the baseline (predose values), but IL-23
levels remained diminished even 30 d after discontinuation
of the treatment with KD025 (30-d follow-up). There was a
correlation between changes in PASI and IL-17 peripheral
blood levels (Fig. 2C), confirming the critical role of IL-17 in
psoriasis pathogenesis. Although we did not observe a corre-
lation between changes in IL-23/IL-10 and the clinical re-
sponse across different patients, some clinical responders
demonstrated concurrent downregulation of PASI scores,
IL-17, and IL-23, and an increase of IL-10 over time
(Fig. 2D, Supplemental Fig. 2A, 2B). Additionally, the in-
tracellular analysis performed in PBMCs isolated from 12
patients who completed the study and achieved PASI 50
clinical response revealed that after 12 wk of treatment,
KD025 significantly increased the percentage of FOXP3+

(Fig. 2E) and concurrently reduced the percentage of IL-17+

CD4+ T cells (Supplemental Fig. 2C), further demonstrating
the immunomodulatory potential of selective ROCK2 inhi-
bition in psoriasis patients.
ROCK2 is induced during Th17-skewing conditions and

regulates IL-17 secretion via a STAT3/IRF4/RORgt–
dependent mechanism in mice and humans (13, 15–17). Histo-
logical assessment revealed that baseline pSTAT3, IRF4,
RORgt, and ROCK2 staining were greater, whereas ROCK1
expression was diminished in lesional skin in comparison
with nonlesional skin (Fig. 3, Supplemental Fig. 2D). Se-
lective ROCK2 inhibition decreased pSTAT3+ cells in epi-
dermis, but not in dermis, and it reduced the intensity of
RORgt and ROCK2 staining after 12 wk of treatment with
a minimal effect on the expression of ROCK1 (Fig. 3,
Supplemental Fig. 2D). Additionally, numbers of IRF4+ and
pSTAT5+ cells were modestly decreased in the dermal, but
not epidermal, lesion skin (Supplemental Fig. 2E). Collec-
tively, these data demonstrate that KD025-mediated im-
provement of clinical scores and skin pathology was associated
with downregulation of key molecules implicated in the regu-
lation of the Th17 pathway, such as ROCK2, pSTAT3,
RORgt, and IRF4, further defining the molecular mechanism
of action of a selective ROCK2 inhibitor in psoriatic patients.
In conclusion, these results demonstrate, to our knowledge

for the first time, that oral administration of the selective
ROCK2 inhibitor improves clinical symptoms in patients
with psoriasis vulgaris and attenuates Th17-driven autoim-
mune response via concurrent modulation of pro- (IL-17/IL-23)
and anti-inflammatory (IL-10) cytokines. In agreement with
previous findings in animal models and Th17-skewing
in vitro culture of human T cells (15–17), this study fur-
ther confirmed the potential of selective ROCK2 inhibition
to downregulate autoimmune-driven pathology via shifting
the balance between proinflammatory and anti-inflammatory
immune cell responses. Although the clinical improvement

achieved in the same time span by treatment with KD025
was not as robust as the response seen with other oral
treatments, such as methotrexate, JAK inhibitors, and apre-
milast, or newer biologics neutralizing cytokines in the Th17
pathway, future randomized trials of KD025 carried out for a
longer time period (to account for a different molecular
mechanism of action) in a larger population of psoriatic
patients are required to further validate the therapeutic po-
tential and risk-benefit profile of targeted ROCK2 inhibition
in psoriasis.
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