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What causes CKD? 

• CKD is caused by conditions that put a strain on the kidneys. 
Conditions which could cause CKD include ( but are not lim- 
ited to) : 

◦ diabetes,
◦ heart failure,
◦ high blood pressure,
◦ excess body weight,
◦ kidney inflammation ( also known as glomerulonephritis) ,
◦ inherited conditions such as cysts in the kidneys, which 

can make the kidneys larger ( polycystic kidney disease) 
and 

◦ blockage in the flow of urine, which may be caused by kid- 
ney stones or an enlarged prostate.
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NTRODUCTION 

hat is chronic kidney disease ( CKD) ? 

Chronic kidney disease ( CKD for short) is a progressive and 
permanent condition where kidneys slowly wear out over 
time and lose the ability to remove the body’s waste prod-
ucts from the blood.
In healthy people, the filtering abilities of the kidneys starts
to slowly decline around the age of 30.
In people with CKD, there is often a faster decline in kidney
function which can eventually lead to kidney failure, where 
patients may need to start kidney replacement therapy such 
as dialysis treatment ( a regular procedure to remove danger- 
ous waste products from the blood) or a kidney transplant 
( Fig. 1 ) .
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Figure 1: How does kidney function decline in healthy people versus people with CKD? 

Figure 2: How do doctors diagnose CKD? 
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hat are the symptoms of CKD? 

CKD starts as a silent disease and has no specific symp- 
toms in the early stages as the body can often cope with 
the loss of kidney function before symptoms develop. CKD 
is often diagnosed in the later stages ( such as a loss of kid-
ney function of more than 50%) from routine tests for other 
conditions that put people at higher risk of developing CKD 

( Fig. 2 ) .
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Figure 3: How does EMPA work? 

Figure 4: Who took part in the study? 
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In later stages of CKD, the following symptoms tend to de-
velop: 

◦ poor appetite and weight loss,
◦ feeling tired and having less energy,
◦ itching of the skin,
◦ reduced urine output,
◦ swollen feet and ankles due to excess fluid ( edema) and 
◦ shortness of breath, which may be due to fluid in the lung

or anemia.
ow do you treat CKD? 

There is no cure for CKD, but the decline of kidney function
in people with CKD may be slowed down by: 

◦ eating a healthy diet, moderate exercise and stopping
smoking,

◦ diagnosing and treating high blood pressure,
◦ controlling blood sugar levels in diabetes,
◦ avoiding medications that may harm the kidneys and 
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Figure 5: Where were the participants from? 
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◦ using certain medications that slow the decline of kid- 
ney function, such as renin–angiotensin system ( RAS for 
short) inhibitors.

People who have CKD are more likely to develop other con- 
ditions such as diseases affecting the heart or blood vessels 
( cardiovascular disease) . The risk of cardiovascular disease 
increases as kidney function lessens, so it is important that 
the progression of CKD is slowed down, and patients are of- 
ten offered statin-based therapy to help reduce the risk of 
heart attacks or strokes.
Because there are few medications available that are effec- 
tive at slowing kidney disease progression and improving the 
health or quality of life of patients living with CKD, it is im- 
portant that doctors and researchers continue to look for ef- 
fective treatments for the condition.

atient perspective: what is it like living with CKD? 

iving with CKD has its challenges as life as you knew it changes.
t’s hard to explain to others how you feel; even though the dis- 
ase doesn’t give you any external symptoms, you could expe- 
ience emotional and physical issues such as low mood and fa- 
igue. However, CKD can be managed well by adjusting your diet,
aking your medication regularly, and something that made a 
uge difference to me was educating myself about the disease 
nd understanding my blood results. 

Jose Rico-Diaz, patient contributor 

hat is empagliflozin? 

Empagliflozin ( pronounced EM-pah-glih-FLOW-zin, short- 
ened to EMPA) is a drug that was developed to reduce blood 
sugar levels in people with diabetes by increasing the amount 
of sugar passed into the urine.

◦ EMPA does this by blocking a channel in the kidney called 
sodium-glucose co-transporter 2 ( SGLT2) , which normally 
reabsorbs sugar from the urine to prevent calorie loss 
( Fig. 3 ) . EMPA is known as an SGLT2 inhibitor.
◦ By increasing the amount of glucose removed by the kid- 
neys, treatment with EMPA reduces the amount of glu- 
cose in the blood in people with type 2 diabetes.

Although originally studied as a treatment for type 2 dia- 
betes, several clinical trials have shown that EMPA also has 
a positive effect on heart and kidney function in people with 
and without diabetes.

◦ EMPA allows salt ( sodium) to be passed into urine with 
glucose. Researchers think that this reduces blood pres- 
sure.

◦ The EMPA-KIDNEY trial was the largest trial of this type of 
drug to investigate effects specifically on kidney disease 
progression in people with CKD.

ETHODS 

hat is the EMPA-KIDNEY trial? 

The EMPA-KIDNEY trial was designed to see whether EMPA 

could protect the kidneys and heart in a broad range of dif- 
ferent types of people with CKD, including people with and 
without diabetes, people with CKD of different causes, and 
people with a wide range of estimated glomerular filtration 
rate ( eGFR) and albumin to creatinine ratio ( ACR) .

◦ People with CKD could participate if they had: 

� eGFR of 45 to 90 mL/min/1.73 m2 in combination with 
a ACR 200 mg/g ( or 22.6 mg/mmol) or more, or 

� eGFR of 20 to 45 mL/min/1.73 m2 regardless of the level 
of ACR.

◦ People with polycystic kidney disease or who had previ- 
ously received a kidney transplant were unable to partic- 
ipate in the EMPA-KIDNEY trial.

Participants were randomly ( like tossing a coin) split into two 
equal groups. The groups received either 10 mg of EMPA or a 
pill that looked like EMPA but contained no medicine ( called 
a placebo) every day, in addition to their normal therapies.
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Figure 6: What were the characteristics of the participants at the start of the EMPA-KIDNEY trial? 

Figure 7: How did treatment with EMPA affect kidney disease progression or dying from cardiovascular disease? The reduced risk of either kidney disease progression 
or dying from cardiovascular disease result was tested using a statistical test and showed that there was a less than 1 in 1000 probability that the results was due to 
chance. 
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Figure 8: How did treatment with EMPA affect eGFR decline? 
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◦ During the study, neither the participants nor the re- 
searchers knew who was taking the EMPA pill or who 
was taking the placebo. ( This is called a double-blind 
trial.) 

When analyzing the trial, the international research teams 
planned to look at: 

◦ either kidney disease progression or dying from cardio- 
vascular disease; kidney disease progression was defined 
as: 

� those who started dialysis or received a kidney trans- 
plant during the trial,

� those who died during the trial because of kidney fail- 
ure, or 

� those who had a specific change in eGFR during the 
trial: 

• decline in eGFR to less than 10 mL/min/1.73 m2 ,
• decline in eGFR of 40% or more from the value at the 

start of the trial 

◦ how quickly eGFR declined,
◦ the number of participants who were hospitalized regard- 
less of the cause,

◦ the number of participants who died regardless of the 
cause,

◦ the number of participants who experienced cardiovas- 
cular disease or died ( hospitalized for heart failure or died 
from cardiovascular disease) and 

◦ the number of side effects.

After the study was completed, the researchers found out 
who was taking EMPA or placebo and compared the results 
to see what the effect of treatment with EMPA was in people 
with CKD.
As well as comparing the effect of EMPA overall, researchers 
also studied the effects of EMPA in specific groups of partic- 
ipants. The main groups that were looked at in more detail 
were: 

◦ people with and without diabetes,
◦ people with different levels of eGFR at the start of the trial

and 
◦ people with different levels of ACR at the start of the 

trial.
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Figure 9: How did treatment with EMPA affect the number of times participants were hospitalized for any reason ( a) , hospitalized for heart failure or died from 

cardiovascular disease, or the numbers who died regardless of the cause ( b) ? 
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The EMPA-KIDNEY trial ran from 2019 to 2022.

ESULTS [1 ] 

There were 6609 participants at the start of the trial: 3304 par-
ticipants were given 10 mg EMPA daily and 3305 participants
were given a placebo daily ( Fig. 4 ) .
Participants were recruited from different parts of the world,
including North America, Asia and Europe ( Fig. 5 ) .
At the start of the EMPA-KIDNEY trial, 46% of participants
had diabetes, the average eGFR was 37 mL/min/1.73 m2 , and
the average ACR was 329 mg/g ( or 37 mg/mmol) ( Fig. 6 ) .
By the end of the trial, 558 out of 3305 participants in the
placebo group ( 16.9%) and 432 out of 3304 participants in the 
EMPA group ( 13.1%) had progression of their kidney disease 
or died from cardiovascular disease. Overall, treatment with 
EMPA reduced the risk of either kidney disease progression 
or dying from cardiovascular disease by 28% compared with 
placebo ( Fig. 7 ) .
Treatment with EMPA reduced the rate of eGFR decline by
50% per year compared with placebo ( Fig. 8 ) .
Treatment with EMPA reduced the risk of being hospitalized 
for any cause by 14% compared with placebo ( Fig. 9 a) .
This study did not show a difference between treatment with
EMPA or placebo in: 

◦ being hospitalized for heart failure or dying from cardio-
vascular disease) or 

◦ the number of participants who died, regardless of the
cause ( Fig. 9 b) .

� This may be because such events were uncommon in
the trial, making it difficult to measure differences be-
tween the groups.

EMPA was well-tolerated: 1 year into the trial, 9 of every 10
participants allocated to EMPA ( or placebo) were still taking 
their study treatment regularly.
A similar number of the side effects studied in the trial oc-
curred in participants taking EMPA and participants taking
placebo ( Fig. 10 ) .

ONCLUSIONS 

Participants who received EMPA were less likely to have pro-
gression of their kidney disease or die from cardiovascular
disease versus those receiving placebo.
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Figure 10: How safe is EMPA? 
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◦ This reduction was shown in a range of participants, in- 
cluding those with or without diabetes, those with dif- 
ferent levels of eGFR and those with different causes of 
kidney disease.

The benefits of EMPA clearly outweighed the side effects and 
serious side effects such as ketoacidosis were extremely rare.
The results show that treatment with EMPA is effective and 
is safe in a broad range of people, including those with lower 
levels of kidney function.

atient perspective: what do the results mean to me? 

 medicine that helps prevent me from suffering from kidney 
isease would be very welcome. I know the risks that I run as a 
erson with diabetes and know there is little I can do to avoid 
he disease if it should attack me. Knowing that there is a fairly 
igh chance of being helped with this medicine is quite a conso- 
ation. The research could help many people who are living with 
iabetes, and I welcome its introduction. 

Dianna Moylan, patient contributor 
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