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BACKGROUND

Diabetes mellitus is a chronic disease that can cause micro and macrovascular
complications generating relevant morbidity and mortality (1,4,5). It is estimated
that approximately 8.2% of adults are affected and, by 2030, at about 366 million of
individuals will have diabetes (2,3). Diabetic nephropathy (DN) is one of the
complications of type 2 diabetes mellitus (T2DM), occurring in 20-40% of diabetic
patients, and is the main cause of chronic dialytic kidney disease in developed
countries (1). DN is determined by increased urinary albumin excretion
(microalbuminuria or macroalbuminuria) and / or reduced glomerular filtration rate
(GFR) (6,7,8).

The advance of the knowledge on pathophysiology of diabetic nephropathy through
molecular and genetic analyzes point to the immune system as a mediator and also



as responsible for complications of the disease. Inflammatory cytokines, especially
interleukin-1 (IL-1), interleukin-6 (IL-6) and interleukin-18 (IL-18) as well as tumor
necrosis factor (TNFa), would participate in the development and progression of
diabetic nephropathy. The presence of mast cells in the tubular intersticium with
release of chymase, transforming growth factor (TGF-1), renin and TNF-a would
lead to renal structural damage as well as inflammation resulting, ultimately, in
fibrosis (9,10). Despite the benefits of renoprotective medications, such as
angiotensin receptor blocker and angiotensin converting enzyme inhibitor, the high
prevalence of diabetic nephropathy characterizes the need for new therapeutic
agents.

The potential to affect the primary mechanisms of DN led to the identification and
testing of new agents, for example, to reduce proteinuria caused by diabetes, such
as statins, pentoxifylline, mycophenolate mofetil, endothelin receptor antagonist,
proteinase kinase C inhibitor, fenofibrates and fish oil (11,12,13). A randomized
clinical trial in diabetic subjects demonstrated a reduction on fasting glycemia,
glycated hemoglobin, and inflammatory markers after administration of diacerein, an
anthraquinone derivative with anti-inflammatory properties (14,15). Other therapies
focused on the inflammatory process of diabetic nephropathy seem to be necessary
to promote remission or even regression of renal injury. Since diacerein has anti-
inflammatory properties and has already shown an effect in patients with DM (14), we
believe that its effect should be investigated in patients with renal impairment due to
diabetes mellitus.

RESEARCH QUESTIONS

1.Does diacerein improve diabetic nephropathy in subjects with type 2 diabetes
mellitus, assessed by the urinary albumin / creatinine ratio and GFR?

2.Does diacerein modify serum levels of inflammatory cytokines in subjects with
type 2 diabetes mellitus assessed by the measurement of IL-1(3, IL-6, IL-8, IL-10

and TNF-a?

3.Does diacerein improve metabolic control and blood pressure in subjects with
type 2 diabetes mellitus with diabetic nephropathy?

METHODS

Study design



This is a double-blind, randomized controlled trial with two-arm, a phase 3
controlled trial.

Eligibility criteria

This trial will include men and women aged 30 to 80 years, with diagnosis of type 2
DM, in regular use of antidiabetic medication - angiotensin converting enzyme
inhibitor or angiotensin receptor blocker, with body mass index <40kg/m?2, and CKD
(ACR > 300 mg/g or GFR between 30 and 100 mL/min/1.73 m?), with A1C levels
between 7.0 and 11.0%, using antidiabetic drugs, who accept to participate and
sign free and informed consent.

Exclusion criteria

Exclusion criteria include pregnancy or breastfeeding, presence of chronic
inflammatory diseases such as arthritis, colitis, infectious disease such as
tuberculosis, in use of anti-inflammatories for more than five days in the last three
months, cancer, previous pancreatitis, hypersensitivity to rhein, or severe liver or
gastrointestinal disease.

Interventions
There will be two intervention groups:

Experimental group 1: 36 patients with diabetes and chronic renal disease who will
receive 1 capsule of diacerein, 50 mg twice daily, orally for 90 days.

Control group: 36 patients with diabetes and chronic renal disease who will receive
1 oral capsule twice daily, orally for 90 days.

In addition to the baseline visit, participants will be assessed on visits at 7, 30, 60
and 90 days after the randomization. All participants will receive general
recommendations on health care, to maintain body weight, not modify anti-diabetic
treatment, to adhere to anti-diabetic treatment and the study drug.

Random allocation and allocation concealment



The randomization code will be prepared before the trial starts. The randomization
list will be generated by a computer system with validated software and provided
by a researcher other than those involved in the research protocol implementation
and care of patients. The study drug and placebo will be dispensed by the
Research Center pharmacist who will not have direct contact with the research
team and will not be part of the patient care team.

Primary clinical outcomes

The primary outcomes are a 15% reduction in ACR, any reduction in GFR,
reduction in plasma levels of IL-1f3, IL-6, IL-8, and TNF-a, and increase in plasma
IL-10 levels.

Secondary clinical outcomes

Improvement of metabolic control (defined as A1C <7% and fasting blood glucose
<126 mg/dL) and reduction of blood pressure. In addition to reduction of serum
levels of fasting insulin, adiponectin, leptin and selectin.

Sample size calculation

The sample size calculation was estimated, since there is no previous data on the
reduction of urinary AC ratio in patients with diabetic nephropathy using diacerein.
The standard deviations (SD) of the GFR for patients with mild (30 mg/g) and
moderate (45 mg/g) ND were used as estimates of the SD of the urinary A/C ratio for
both groups. The sample size was calculated for reductions in the intervention group
compared to placebo ranging from 20 to 40 mg/g. Approximately 72 participants
would be required to detect an ACR reduction of at least 20 mg/g £ 30 mg/g up to 30
mg/g = 45 mg/g in participants using diacerein, compared to placebo, with 80%
power, and P (Alpha) of 0.05, for a 1: 1 ratio of intervention to control.

Statistical analysis

Quantitative variables will be analyzed using Student t-test for comparison of
means, while the Pearson chi-square test will be used for categorical data analysis.
If the groups do not turn out to be homogeneous, Poisson regression models and
ANCOVA can be used to control confounding factors. The analysis aims to
compare whether the variation of parameters between the baseline and the end of
the trial in each group differ significantly among groups at the end of the trial, for a



P value less than 0.05. If the analysis shows an effect on the metabolic control,
relative risk and relative risk reduction can be calculated using Poisson regression
and controlling for baseline values. Analyzes will be performed with SPSS for
Windows software (version 17; SPSS Inc., Chicago, lllinois, USA). The analysis will
be performed by intention to treat.

Implementation of the study

Blood samples will be collected at the randomization visit and at the 90-day visit. The
laboratory analysis will be carried out in the S&o Vicente de Paulo Hospital and
Hospital de Clinicas of Porto Alegre.

Glomerular filtration rate will be calculated by the MDRD and CKD-EPI formulas,
glycosylated hemoglobin will be determined by HPLC, nephelometry
microalbuminuria, lipid profile by automated enzymatic methods and LDL cholesterol
fraction will be calculated by the Friedewald equation, creatinine by Jaffé reaction,
and inflammatory cytokines by Luminex method. Blood pressure will be assessed
through 24-hour ambulatory blood pressure monitoring (MAP-24h) using CARDIOS
monitor.

Adverse events

They will be investigated through a structured questionnaire applied throughout the
follow-up, including general symptoms and presumed adverse effects of the drug
used in the study.

ETHICAL APPROVAL

The project was approved by the Research Ethics Committee of the Hospital de
Clinicas of Porto Alegre, which is accredited by the Office of Human Research
Protections as an Institutional Review Board. Participants were informed and those
who agreed to participate signed the informed consent form. The protocol was
approved prior to the start of the trial under the GPPG number: 120482.
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