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Background: It remains unclear whether immunosuppressive agents are effective in patients with immunoglobulin A nephropathy
(I2AN). We investigated the efficacy of a mycophenolate mofetil (MMF) and corticosteroid combination therapy in patients with ad-
vanced IgAN.

Methods: We conducted a multicenter, randomized, placebo-controlled, parallel-group study of 48 weeks administration of MMF and
corticosteroids in biopsy-proven advanced IgAN patients with estimated glomerular filtration rate (€GFR) of 20-50 mL/min/1.73 m?
and urine protein-to-creatinine ratio (UPCR) of >0.75 g/day. The primary outcome was complete (UPCR < 0.3 g/day) or partial (>50%
reduction of UPCR compared to baseline) remission at 48 weeks.

Results: Among the 48 randomized patients, the percentage that achieved complete or partial remission was greater in the combina-
tion therapy group than in the control group (4.2% vs. 0% and 29.1% vs. 5.0%, respectively). Compared with the combination therapy
group, eGFR in the control group decreased significantly from week 36 onward, resulting in a final adjusted mean change of -4.39 £
1.22 mL/min/1.73 m? (p = 0.002). The adjusted mean changes after 48 weeks were 0.62 + 1.30 and -5.11 £ 1.30 mL/min/1.73
m? (p = 0.005) in the treatment and control groups, respectively. The UPCR was significantly different between the two groups; the
adjusted mean difference was -0.47 £ 0.17 mg/mgCr and 0.07 £ 0.17 mg/mgCr in the treatment and control group, respectively (p
= 0.04). Overall adverse events did not differ between the groups.

Conclusion: In advanced IgAN patients with a high risk for disease progression, combined MMF and corticosteroid therapy appears
to be beneficial in reducing proteinuria and preserving renal function.
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Introduction

Immunoglobulin A nephropathy (IgAN) is the most com-
mon type of glomerulonephritis and is particularly prev-
alent among East Asian populations [1]. Although several
pathogenetic mechanisms have been suggested, the precise
mechanism of IgAN remains controversial. Overproduction
of abnormal undergalactosylated IgA autoantibodies has
been reported to play an important role in antibody depo-
sition in the glomerular mesangium, leading to mesangial
cell proliferation and matrix accumulation [2]. The prog-
nosis of IgAN varies among patients, with the daily amount
of proteinuria and kidney function at the time of diagnosis
serving as important prognostic factors. The disease slowly
progresses to end-stage kidney disease at 10 years after dis-
ease onset in approximately 27% of patients, and the prog-
nosis for patients of Pacific Asian origin is worse than that of
Western populations [3,4].

There is no definitive treatment for IgAN. The Kidney
Disease: Improving Global Outcomes (KDIGO) 2020 guide-
lines for IgAN suggest that patients who remain at high risk
of chronic kidney disease progression despite maximal
supportive care be considered for a 6-month course of cor-
ticosteroid therapy [5], which is known to reduce IgA depo-
sition and circulating IgA autoantibodies [6,7]. However,
this recommendation is problematic due to the significant
risk of toxicity associated with corticosteroid use, and risk
stratification prior to administration is imperative.

In addition to corticosteroids, another immunosuppres-
sant used in clinical practice is mycophenolate mofetil
(MMEF), although its role is controversial. Several studies
investigating the efficacy of MMF have reported conflicting
results. According to Beckwith et al. [8], in a prospective,
randomized clinical trial involving 40 IgAN patients, MMF
treatment resulted in statistically significant improvements
in endocapillary hypercellularity and cellular crescents at
2-year follow-up after the initial biopsy, and stabilization
of serum creatinine levels at three years. Although several
additional studies investigating the efficacy of MMF have
been conducted, studies have reported conflicting results
[9-14]. According to the most recent KDIGO guidelines,
MMEF has been suggested as a potential steroid-sparing
agent in Chinese patients [5]. As Chinese and Korean indi-
viduals have similar ethnic backgrounds, MMF could also
be considered in Korean IgAN patients.

This study, a multicenter, randomized, open-label, par-
allel-group study of 48-weeks of MMF and corticosteroids
in biopsy-proven advanced IgAN patients with estimated
glomerular filtration rate (eGFR) of 20-50 mL/min/1.73 m?,
was designed to demonstrate the efficacy of combination
therapy in patients with advanced IgAN.

Methods
Study population

From September 2016 through July 2018, we screened 50
patients with biopsy-proven IgAN at seven tertiary institu-
tions in Korea. After screening out two patients who failed
the eligibility criteria, a total of 48 patients were enrolled
in the present study (Fig. 1). The key eligibility criteria
were biopsy-proven IgAN; age of 19 to 65 years; urine
protein-to-creatinine ratio (UPCR) above 0.75 g/day; and
an eGFR between 20 and 50 mL/min/1.73 m” using the
Modification of Diet in Renal Disease (MDRD) equation
[15]. Major exclusion criteria were an eGFR lower than 20
mL/min/1.73 m’ systolic blood pressure above 160 mmHg
or diastolic blood pressure above 100 mmHg, systemic
inflammation or malignancy within the 5 years prior to
screening, white blood cell count less than 3,000/ mm’, or
immunosuppression within 12 weeks prior to screening.
During a 3-month run-in phase, all the patients received
comprehensive supportive care, including renin-angioten-
sin-system (RAS) blockers.

The study was conducted in compliance with the Decla-
ration of Helsinki, Good Clinical Practice guidelines, and
standard operating procedures of the sponsor and was
approved by the Institutional Review Board (IRB) of each
participating center (host research institute, Yonsei Univer-
sity College of Medicine; IRB No. 4-2015-1199). Informed
consent was obtained from each patient before the screen-
ing process.

Study design

This multicenter, randomized, open-labeled study was
performed for 48 weeks (ClinicalTrial.gov NCT02981212;
https:// clinicaltrials.gov/ct2/show/NCT02981212). The
eligible participants were randomized in a 1:1 ratio of MMF
(Myrept, ChongKunDang Pharmaceutical, Seoul, Korea)
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Figure 1. Flow diagram for study participant enroliment and randomization.

and corticosteroid or control. The dose of MMF was 1,500
to 2,000 mg/day based on body weight. Prednisolone was
prescribed at 0.5 mg/kg for 8 weeks and then tapered by 5
mg weekly until a final dose of 5 mg of prednisolone was
maintained for the rest of the study period. Participants
assigned to the control group received supportive care
that included blood pressure management by prescription
of maximally tolerated dose of RAS blockers and lifestyle
modifications, consistent with treatment guidelines pro-
posed by the KDIGO Glomerular Diseases Work Group [5].

Data collection
Demographic, medication, and laboratory data were col-

lected at the time of study enrollment. Serum creatinine
levels were determined using an isotope dilution mass
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spectrometry-traceable method at the central laboratories
of each participating institution, with calibration against
the reference. The eGFR was calculated using the MDRD
creatinine equation [15]. Study participants visited the out-
patient clinics of participating institutions every 12 weeks
for a total of 48 weeks, where follow-up anthropometric,
medication, and laboratory data (including blood chemis-
try tests and urinalysis), as well as safety data were collect-
ed at each visit.

Participant allocation

In this study, the size of the block was selected to be a mul-
tiple of two so that each subject was assigned a balanced
allocation. Random number generation was performed
using SAS version 9.3 (SAS Institute, Cary, NC, USA), and
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random assignment was carried out with a 1:1 allocation
ratio between the treatment and control groups. A random
identification number was assigned to each subject who
met the inclusion and exclusion criteria using the Interac-
tive Web Response System.

Efficacy and safety assessments

The primary outcome of the study was to evaluate the re-
sponse rate of complete or partial remission at 48 weeks,
defined as a UPCR less than 0.3 g/day and greater than 50%
reduction of proteinuria compared to baseline, respective-
ly. Additional study outcomes were response rates of com-
plete and partial remission at 12, 24, and 36 weeks; changes
in eGFR and UPCR at 24, 36, and 48 weeks; and the rate of
kidney replacement therapy. The safety outcomes included
adverse events including infections, gastrointestinal and
hematological disorders, edema, and changes in vital signs
and various laboratory parameters.

Statistical analyses

The proportion of remission in the treatment and the con-
trol group was set at 65% and 30%, respectively. The ratio of
the groups was 1:1, and the level of significance (two-sided
test) was 5% and 90%, respectively. As a result, it was nec-
essary to include 40 subjects in each group, and assuming a
dropout rate of 20%, an initial group size of 50 subjects. The
total number of subjects required to be enrolled (treatment
group plus control group) was calculated to be 100.

Survival curves and median survival time were estimated
using the Kaplan-Meier method, and comparison between
the groups was performed using the log-rank test. Contin-
uous data were tested by an independent t test or Wilcoxon
rank-sum test, and the results are presented as mean +
standard deviation or mean + standard error. Categorical
data were assessed using the chi-square test or Fisher exact
test, and the results are presented as number and percent-
age. All analyses were conducted using STATA version 15
(STATA Corp., College Station, TX, USA).

Results
Baseline characteristics

Of the 48 randomized patients originally enrolled in the
study, 44 were included in the full analyses, and 30 were
included in the per-protocol analyses. The reasons for ex-
clusion from the per-protocol analyses were major protocol
violation (n = 1), adverse reaction (n = 4), no medication
for more than 7 days (n = 1), withdrawal (n = 2), use of con-
traindicated medications (n = 1), study drug compliance
<80% (n = 2), and other protocol violations (n = 7).

There were no statistically significant differences in base-
line demographics or disease characteristics between the
two groups (Table 1). At baseline, the mean age was 44.0 +
10.6 years in the treatment group and 46.1 + 7.8 years in the
control group. The mean eGFR and UPCR were 36.3 + 9.4
mL/min/1.73 m* and 1.7 + 0.6 mg/mgCr in the treatment
group, respectively; and 33.0 + 7.7 mL/min/1.73 m* and 2.2
+ 1.0 mg/mgCr in the control group, respectively. All pa-
tients had taken RAS blockers for more than 3 months. No
differences in physical examination or laboratory and elec-
trocardiogram findings between the two groups were noted.

Of the 48 enrolled participants of this study, kidney biop-
sy results were available for 33, and their results are sum-
marized in Supplementary Table 1 (available online). Kid-
ney biopsy findings were similar among the two treatment
groups.

Efficacy

In the full analysis, the percentage of patients achieving
remission at 48 weeks tended to be higher in the treatment
group than in the control group (29.1% vs. 5.0% for partial
remission, p = 0.05) (Table 2). One participant in the treat-
ment group was in complete remission at 12 weeks after
study enrollment. Changes in eGFR differed between the
two groups. In the treatment group, the eGFR increased
significantly at 4, 12, and 24 weeks after randomization
compared to the baseline value (Fig. 2A). At 36 and 48
weeks, the adjusted mean changes were not significantly
different compared to baseline, and the eGFRs were stable.
In the control group, however, eGFR decreased significant-
ly after 36 weeks; eGFR further decreased significantly at 48
weeks, resulting in an adjusted mean change of -4.39 + 1.22
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(p =0.002). Comparing the results between the two groups,
the treatment group was superior to the control with regard
to adjusted mean change at 48 weeks (p = 0.01). The supe-
riority was also significant at 12 weeks after randomization,
and this effect was similar in the per-protocol analyses. Ul-
timately, the adjusted mean changes were 0.62 + 1.30 and
-5.11 + 1.30 (p = 0.005) in the treatment and control groups
at 48 weeks, respectively (Fig. 2B).

Table 1. Baseline demographic and clinical characteristics of the
study participants

Although the percentage of patients achieving partial
remission was marginally different between the two groups,
the amount of proteinuria was significantly different (Ta-
ble 3, Fig. 3). In the treatment group, the UPCR decreased
significantly compared to baseline after 12 weeks (adjusted
mean difference, -0.50 + 0.69; p = 0.04), and this effect per-
sisted until the end of the study period. However, there was
no interval change in the UPCR in the control group. Over-
all, the UPCR differed significantly between the two groups,
with adjusted mean differences of -0.47 + 0.17 in the treat-
ment group and 0.07 £ 0.17 in the control group (p = 0.04).

No participants in either group had initiated kidney re-

Characteristic Treatment Control o7 ]
No. of patients o1 20 placement therapy. No significant differences were noted
Demographic characteristic between the two groups at 48 weeks with respect to clinical
Age (yr) 44.0 + 10.6 461+ 78 parameters, including blood pressure, heart rate, tempera-
Male sex 15 (62.5) 10 (50.0) ture, and weight, with the exception of white blood cell,
Body mass index (kg/m?) 245+ 3.9 243+35 eosinophil, and basophil counts (Table 4). The adjusted
Clinical characteristic
SBP (mmHg) 1245+ 10.6 129.5+9.8
DBP (mmHg) 79.8+£9.03  78.7+83 Table 2. Primary outcomes among study participants at the end
Blood urea nitrogen (mg/dL) 29.4+10.3 30.6 +12.7 of the 48-week clinical trial
Creatinine (mg/dL) 2.0+0.6 2.0+05
) 2 Remission Trea_tment Co_ntrol p-value
eGFR (mL/min/1.73 m") 36.3+94 33.0+x77 (n=24) (n=20)
UPCR (mg/mgCr) 1.7+0.6 2.2 +1.0° Complete remission, n (%) 1(4.2) 0(0) >0.99
Data are expressed as humber only, mean + standard deviation, or num- Duration to complete 12.0
ber (%). remission (wk)
DBP, diastolic blood pressure; eGFR, estimated glomerular filtration rate; Partial remission, n (%) 7(29.2) 1(5.0) 0.05
SBP, systolic blood pressure; UPCR, urine protein-to-creatinine ratio. Duration to partial 375 12.0
°p=0.02. remission (wk)
45.00 6.00+
—~ 4.0 . . . :
<€ 40.001 = boo 1 I {
2 2 200 ]
T 35.001 T 0004 L ] 1
E £ Tl
3 _2004 i =
E 30.00- E 200
% E.'; —4.00- ]
25.00
@ ® _6.00- '
20.00 Baseline 4 Wk 12 Wk 24 Wk 36 Wk 48 Wk -8.00 Baseline 4 Wk 12 Wk 24 Wk 36 Wk 48 Wk
—e— Treatment 36.50 38.90 38.90 39.00 38.94 37.12 —e— Treatment 0.00 2.40 2.39 2.50 2.43 0.61
- -e- - Control 32.81 33.55 31.77 30.96 29.54 28.36 - -e- - Control 0.00 0.74 —1.04 -1.85 -3.27 —4.45
p-value 0.1652 0.0832 0.0208 0.0101 0.0081 0.0058 p-value 0.0391 0.0213 0.0074 0.0079 0.0031

Figure 2. Time course of changes in eGFR in each group. (A) Changes in eGFR (mean profile plot). (B) Adjusted mean changes in

eGFR (mean difference vs. baseline).
eGFR, estimated glomerular filtration rate.
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mean difference in white blood cell count was greater in
the treatment group than in the control group (p = 0.02).
The eosinophil and basophil counts were significantly re-
duced in the treatment group.

Safety

There was no significant difference in overall adverse
events between the two groups (Table 5), with 23 patients
(88.5%) in the treatment group and 15 patients (68.2%) in
the control group experiencing such events (p = 0.15). No
significant difference in the incidence of severe adverse

Table 3. Urine protein-to-creatinine ratio at each visit

events was observed between the two groups. However,
two serious adverse events occurred in both groups. In the
treatment group, one patient experienced sudden death of
unknown cause, and one patient experienced urinary tract
infection. In the control group, one patient experienced
foot fracture, and one patient experienced shoulder and
cervical sprain.

Drug-related adverse events in 12 patients (46.2%) of the
treatment group included fatigue, abdominal pain, diar-
rhea, dysgeusia, gastritis, sinusitis, hypertension, urinary
tract infection, esophagitis, dermatitis acneiform, dyspep-
sia, abdominal discomfort, vomiting, nausea, epigastric

Follow-up (wk) Parameter Treatment (n = 26) Control (n =22) p-value
Baseline Mean + SD 1.71 + 0.56 2.26+0.91 0.03
12 Mean + SD 1.24 +0.64 2.04+1.41 0.04
Difference vs. baseline -0.50 £ 0.69 -0.10 £ 0.99 0.16
Adjusted mean difference + SE -0.52+0.19 -0.08£0.21 0.14
24 Mean + SD 1.32 +0.67 1.92 +0.77 0.02
Difference vs. baseline -0.38+0.72 -0.12+£0.77 0.18
Adjusted mean difference + SE -0.47 +0.15 -0.02+£0.17 0.06
36 Mean + SD 1.33 +0.68 1.92 +0.95 0.42
Difference vs. baseline -0.35+0.80 -0.11+0.78 0.26
Adjusted mean difference + SE -0.43+0.18 -0.03+0.19 0.14
48 Mean + SD 1.27 £0.52 1.97 +0.89 0.01
Difference vs. baseline -0.38£0.68 -0.03+0.79 0.35
Adjusted mean difference + SE -0.47 +0.17 0.07 £ 0.17 0.04

SD, standard deviation; SE, standard error.

©

©

3.00+ 0.60+
o 2.50- o 0.40
© ®
° 200 ° 0.201
S5 £~
=) £ 0.00
g€ 1501 = E
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Baseline 12 Wk 24 Wk 36 Wk 48 Wk Baseline 12 Wk 24 Wk 36 Wk 48 Wk
—e— Treatment 1.71 1.24 1.32 1.33 1.27 —e— Treatment 0.00 —-0.50 —0.38 —-0.35 —0.38
- -e- - Control 2.26 2.04 1.92 1.92 1.97 - -o- - Control 0.00 -0.10 -0.12 -0.11 —0.03
p-value 0.0283 0.0345 0.0185 0.0415 0.0113 p-value 0.1591 0.1799 0.2621 0.3529

Figure 3. Time course of changes in urine protein-to-creatinine ratio in each group. (A) Changes in urine protein-to-creatinine ratio
(mean profile plot). (B) Adjusted mean changes in urine protein-to-creatinine ratio (mean difference vs. baseline).
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Table 4. Laboratory parameters among study participants at 48 weeks

Parameter Treatment (n = 26) Control (n =22) p-value
White blood cell (/L) 7,910 + 1,580 6,980 + 1,050 0.06
Neutrophils (%) 60.9 £ 8.9 56.3+ 7.2 0.13
Absolute neutrophil count 4,840 + 1,340 3,930 + 750 0.08
Lymphocytes (%) 30.0+8.0 33.2+70 0.25
Monocytes (%) 76+24 6.1+14 0.04
Eosinophils (%) 1.1+05 3.8+28 <0.001
Basophils (%) 04+0.2 0.7+0.3 0.02
Hemoglobin (g/dL) 134+21 129+21 0.53
Platelets (10°/L) 245 + 35 254 + 54 0.56
Blood urea nitrogen (mg/dL) 285+11.8 35.1+13.7 0.09
Total protein (g/dL) 6.5+0.5 6.8+0.6 0.10
Albumin (g/dL) 41+£0.3 40+0.3 0.27
Glucose (mg/dL) 98.4+12.3 107.0 £ 23.4 0.22
Sodium (mEq/L) 141 +2 140+ 3 0.59
Potassium (mEq/L) 4.4+04 49+0.2 <0.001
Chloride (mEq/L) 1059+ 2.5 107.7 £ 2.6 0.11

Data are expressed as mean + standard deviation.

Table 5. Adverse events among study participants during the 48-
week clinical trial

Treatment  Control

Adverse event (n=26) (n=22) p-value
Serious adverse event
Total 2(7.7) 2(9.1) >0.99
Type of serious adverse events
Death 1(3.8) 0(0)
Adverse event
Overall 23(88.5) 15(68.2) 0.15
Drug-related adverse event 12 (46.2) 0(0) <0.001
Type of adverse events
Infection 9(34.6) 9(40.9)
Gastrointestinal disorder 11 (42.3) 2(9.)
Hematologic disorder 1(3.8) 0(0)
Edema 3(11.5) 0(0)
Other disorders 6(23.1) 0(0)

Data are expressed as number (%).

discomfort, facial edema, dry eye, and abdominal pain,
all of which were tolerable. Drug compliance was good, at
greater than 90% during the entire study period.

Discussion

The current study showed that the percentage of study
participants achieving complete or partial remission of
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proteinuria was greater among those receiving MMF and
corticosteroid combination therapy than in those receiving
supportive care alone. We decided to stop this study due
to ethical issues based on results of the interim analyses.
Although the interim analyses revealed a marginally sig-
nificant difference in primary outcome between the two
groups, the secondary outcomes of eGFR and proteinuria
were significantly different, with the difference in eGFR
being greater at 48 weeks than at either 24 or 36 weeks.
We also found changes in serum potassium, leukocyte,
eosinophil, and basophil counts, where the increase in leu-
kocytes and decrease in eosinophils and basophils might
have been influenced by corticosteroids. The findings of
this study add evidence to the current literature that MMF
could potentially be prescribed as a steroid-sparing agent
in patients with advanced IgAN.

The reported effects of combination therapy with cor-
ticosteroids and cytotoxic agents are inconsistent. In the
STOP-IgA (Supportive Versus Immunosuppressive Ther-
apy for the Treatment of Progressive IgA Nephropathy)
trial, combination treatment with a corticosteroid and
cyclophosphamide was not effective for changes in eGFR
and proteinuria [16]. Furthermore, in another study, the
addition of azathioprine to corticosteroids was not effec-
tive in IgAN patients [17]. However, combination therapy
has shown beneficial effects in other studies; for example,
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coadministration of corticosteroids and cytotoxic agents
stabilized eGFR in patients with IgAN in two prospective,
randomized, controlled trials [18,19]. The results of our
study are consistent with the findings of previous studies,
demonstrating clinical remission and significant changes
in eGFR and proteinuria among treatment groups. The
eGFR improved with combination therapy at 12 weeks after
treatment, and this beneficial effect was more prominent at
48 weeks. Proteinuria exhibited a pattern similar to that of
eGFR, significantly decreasing in the treatment group but
increasing in the control group.

It is unclear why the effects of combination therapy were
different among groups, but one of several plausible expla-
nations could be the effect of MME. Indeed, inconsistent
results have been documented for MMF monotherapy
and combination therapy in several studies [9,10,19-22].
Among 33 children with steroid-resistant IgA nephropa-
thy or nephrotic syndrome, 21 and six patients receiving
combined MMF and corticosteroid therapy were able
to achieve complete or partial remission of proteinuria,
respectively [22]. Recent randomized clinical trials have
indicated that combination therapy with MMF and cor-
ticosteroids had a similar effect on proteinuria reduction
and fewer adverse events than full-dose corticosteroids in
IgAN patients [13]. Overall, MMF has been reported to be
superior to cyclophosphamide. Combination therapy using
MMF and corticosteroids achieved a higher remission rate
than combination therapy using cyclophosphamide and
corticosteroid in patients with severe IgAN, and the MMF
and corticosteroid combination reduced proteinuria and
improved renal function. In addition, the incidence of ad-
verse events was significantly lower in patients taking MMF
than in those taking cyclophosphamide [12].

Immunosuppression-related adverse events represent
one of the main obstacles for treatment of IgAN. The TEST-
ING (Therapeutic Evaluation of Steroids in IgA Nephropa-
thy Global) trial indicated that corticosteroids significantly
reduced adverse renal outcomes; however, the rate of seri-
ous adverse events was 14.7% in the treatment group versus
3.2% in the control group [23]. As expected, adverse events
in the present study occurred in a significantly greater per-
centage of participants in the combination therapy group.
However, with the exception of one patient who died of
an unknown cause, most of the side effects were tolerable.
Given the lower incidence of side effects of combination

therapy with MMF and corticosteroids than with high-dose
corticosteroids alone [13], this combination regimen could
be an alternative to high-dose corticosteroids in patients
prone to drug-related side effects.

Some limitations of our study are worth noting. First,
this study was not completed as scheduled; only 50% of
subjects were randomized. As only patients with advanced
IgA nephropathy, defined as those with eGFR of <50 mL/
min/1.73 m® were included, participant enrollment was
more difficult than anticipated. A larger study population
would have strengthened the findings of this study. Sec-
ond, although kidney biopsy findings were available for 33
of 48 participants, more detailed findings, such as duration
between pathologic diagnosis and initiation of immuno-
suppressant therapy, could have provided further insights
into how different pathologic characteristics could affect
treatment outcomes. Third, the dropout rate was high; only
30 of the 44 patients completed the study. Fourth, the con-
trol group had higher baseline proteinuria than the treat-
ment group, which might account for the difference in out-
comes of proteinuria. Nonetheless, the primary outcome of
complete or partial remission tended to be significant, and
the secondary outcomes were significantly beneficial in the
MMF and corticosteroid combination therapy group.

In patients with advanced IgAN with a high risk of dis-
ease progression, combination therapy with MMF and
corticosteroid appears to be beneficial in reducing protein-
uria and preserving renal function, with relatively tolerable
safety profiles. Although the results of this study suggest a
potential benefit, further studies are warranted to validate
the conclusion.
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