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Patient management in CKD stage 3-5

دکتر فاطمه کشایی

دستیار فوق تخصص نفرولوژی
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CKD evaluation
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CKD evaluation
• Consider initiation of treatments for CKD at first presentation.
• Evaluation of cause.
• Evaluation of albuminuria and proteinuria.
• For people with CKD, a change in eGFR of >20% on a subsequent test 

exceeds the expected variability and warrants evaluation.
• Among people with CKD who initiate hemodynamically active therapies, GFR 

reductions of >30% on subsequent testing exceed the expected variability 
and warrant evaluation.

• For albuminuria monitoring of people with CKD, a doubling of the ACR on a 
subsequent test exceeds laboratory variability and warrants evaluation.

6Reference: KDIGO CKD Evaluation and Management guideline



Monitoring for progression of CKD

✓Assess albuminuria and GFR at least annually in people with CKD. Assess 
albuminuria and GFR more often for individuals at higher risk of CKD 
progression.

✓All patients with type 2 diabetes should have annual spot measurement of 
UACR and eGFR.

✓ Patients with type 2 diabetes and UACR≥ 300 mg/g and/or eGFR of 30-60 
should be monitored twice annually.

7Reference: KDIGO CKD Evaluation and Management guideline, Handbook of dialysis
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In people with CKD G3–G5: 
✓A 5-year kidney failure risk of 3%–5% can be used to determine need for 

nephrology referral .
✓A 2-year kidney failure risk of >10% can be used to determine the timing of 

multidisciplinary care.
✓A 2-year kidney failure risk threshold of >40% can be used to determine the 

modality education, timing of preparation for kidney replacement therapy 
(KRT) including vascular access planning or referral for transplantation.
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CKD evaluation :When to refer a patient
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✓Once a patients has reached CKD stage 4, they should be under a 
nephrologist care.

✓Patients with an eGFR less than 20 ml/min should be educated about all 
modalities of KRT . 

✓Evaluation the need for dialysis should begin at a eGFR around 10-12 ml/min 
(earlier in patients with heart failure or refractory fluid retention).

✓Best time for creating  AVF/AVG is when GFR falls below 20 ml/min/1.73.

11Reference: KDIGO CKD Evaluation and Management guideline, Handbook of dialysis, 
Brenner and Rector’s the kidney
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CKD evaluation: Evaluation of GFR 

✓Serum Cr level must always be interpreted in the context of patients muscle 
mass.

✓Cockroft-Gault equation estimates GFR based on age, body size, gender, 
race.

✓Best way of calculating eGFR is with equations with least effect of race: EPI-
CKD.

✓Exception: High muscle mass, Cachexia, Limb amputation, Spinal cord 
injury, Advanced liver cirrhosis, pregnancy

✓In these people you should calculated 
    eGFR for drug dosing with 24 hour urine
     Cr clearance.

14Reference: KDIGO CKD Evaluation and Management guideline, Handbook of dialysis



• eGFR in amputated patient: 

• 24hour urine Cr clearance: 

15Reference: Osterkamp LK. Current perspective on assessment of human body 
proportions of relevance to amputees. Journal of the American Dietetic Association

Amputation % Body Weight

Entire arm 5%

Forearm + hand 2.3%

Hand 0.7%

Entire leg 16%

Below-knee 6%

Above-knee 11%

Foot 1.5%

IBW adjusted=IBW×(1−%amputation)

CKD evaluation: Evaluation of GFR 



• Delaying CKD progress
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CKD evaluation

Reference: KDIGO CKD Evaluation and Management guideline



• Diet: higher consumption of plant-based foods compared to animal-based 
foods and a lower consumption of ultra-processed foods.

• in adults with CKD G3–G5, protein intake of 0.8 g/kg /d.
• Avoid high protein intake (>1.3 g/kg body weight/d) in adults with CKD at risk 

of progression.
• Do not restrict protein below 0.8 gr/kg/day
• In older adults with underlying conditions such as frailty and sarcopenia, 

consider higher protein and calorie dietary targets. 
• Sodium intake: sodium intake be <2 g of sodium per day (or <5 gr of sodium 

chloride per day).

17

CKD evaluation: Delaying CKD progress
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• Physical activity : people with CKD be advised to undertake 
moderate-intensity physical activity for a cumulative duration of at 
least 150 minutes per week, or to a level compatible with their 
cardiovascular and physical tolerance 

• Recommendations for physical activity should consider age, 
ethnic background, presence of other comorbidities

• advised to avoid sedentary behavior
• Weight management: achieve an optimal body mass index (BMI < 

25)

18Reference: KDIGO CKD Evaluation and Management guideline, Handbook of dialysis
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• Delaying CKD progress
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CKD evaluation
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• Blood pressure control

• Consider less intensive BP-lowering therapy in people with frailty, high risk of 
falls and fractures, very limited life expectancy, or symptomatic postural 
hypotension.

20
Reference: KDIGO CKD Evaluation and Management guideline, Handbook of dialysis, 
Brenner and Rectors the kidney 
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Renin-angiotensin system inhibitors:
• Indication:
✓CKD and moderately-to-severely increased albuminuria (G1–G4, >30 mg/g 

albuminuria) without diabetes
✓CKD and moderately-to-severely increased albuminuria (G1–G4, >30 mg/g 

albuminuria) with diabetes
✓CKD with hypertension
• RASi (ACEi or ARB) should be administered using the highest approved dose 

that is tolerated to achieve the benefits
• Changes in BP, serum creatinine, and serum potassium should be checked 

within 2–4 weeks of initiation or increase in the dose
• Continue ACEi or ARB therapy unless serum creatinine rises by more than 

30% within 4 weeks following initiation of treatment or an increase in dose.
• Continue ACEi or ARB in people with CKD even when the eGFR falls below 30 

ml/min per 1.73 m2

21Reference: KDIGO CKD Evaluation and Management guideline, Handbook of dialysis
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Sodium-glucose cotransporter-2 inhibitors (SGLT2i)
• Indication 
✓CKD with an eGFR ≥20 with type 2 diabetes
✓CKD with an eGFR ≥20 with UACR > 200 mg/g (even without diabetes)
✓CKD with an eGFR ≥20 with heart failure (even without diabetes and 

irrespective of level of albuminuria)
•  Once an SGLT2i is initiated, it is reasonable to continue an SGLT2i even if the 

eGFR falls below 20 ml/min per 1.73 m2 , unless it is not tolerated or KRT is 
initiated.

• withhold SGLT2i during times of prolonged fasting, surgery, or critical medical 
illness (when people may be at greater risk for ketosis).

• the reversible decrease in eGFR on initiation is generally not an indication to 
discontinue therapy.

22Reference: KDIGO CKD Evaluation and Management guideline, Handbook of dialysis
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Mineralocorticoid receptor antagonists (MRA)
• Indication of nonsteroidal mineralocorticoid receptor antagonist for adults 

with T2D, an eGFR >25 ml/min per 1.73 m2 , normal serum potassium 
concentration, and albuminuria >30 mg/g despite maximum tolerated dose 
of RAS inhibitor .

• A nonsteroidal MRA may be added to a RASi and an SGLT2i for treatment of 
T2D and CKD in adults.

• Continue nsMRA as tolerated in GFR <15 ml/min/1.73.
• A steroidal MRA may be used for treatment of heart failure, 

hyperaldosteronism, or refractory hypertension.
• monitor serum potassium regularly .

23Reference: KDIGO CKD Evaluation and Management guideline, Handbook of dialysis
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Statin indication
✓Adults aged ≥50 years with eGFR <60 but not treated with chronic dialysis or 

kidney transplantation (GFR categories G3a–G5) : statin or statin/ezetimibe 
combination

✓Adults aged ≥50 years with CKD and eGFR ≥60 ml/min per 1.73 m2 (GFR 
categories G1–G2) : statin 

✓Adults aged 18–49 years with CKD but not treated with chronic dialysis or 
kidney transplantation, we suggest statin treatment in people with one or 
more of the following :

1. Known coronary disease (myocardial infarction or coronary 
revascularization)

2. Diabetes mellitus
3. Prior ischemic stroke
4. 10-year ASCVD score>10%
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CKD evaluation: Statin therapy

Reference: KDIGO CKD Evaluation and Management guideline, Handbook of dialysis



Aspirin indication:
• Use only as secondary prevention
• Little benefit of primary intervention and increased risk of GIB
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CKD evaluation: Aspirin therapy

Reference: Handbook of dialysis



• Metabolic acidosis: pharmacological treatment with or without dietary 
intervention ( fruit and vegetables) in serum bicarbonate < 18 mmol/l  
(clinical goal : HCO3> 22)

• Monitor treatment for metabolic acidosis to ensure it does not result in 
serum bicarbonate concentrations exceeding the upper limit of normal 
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CKD evaluation: CKD complication management

Reference: KDIGO CKD Evaluation and Management guideline, Handbook of dialysis



CKD complication management
• Hyperuricemia: people with CKD and symptomatic hyperuricemia should be 

offered uric acid–lowering intervention.
• Consider initiating uric acid–lowering therapy for people with CKD after their 

first episode of gout (particularly where there is no avoidable precipitant or 
serum uric acid concentration is >9 mg/dl).

• For symptomatic treatment of acute gout in CKD, low-dose colchicine or 
intra-articular/oral glucocorticoids are preferable to nonsteroidal anti-
inflammatory drugs (NSAIDs).

• We suggest not using agents to lower serum uric acid in people with CKD and 
asymptomatic hyperuricemia to delay CKD progression .

27Reference: KDIGO CKD Evaluation and Management guideline
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Identification and assessment of symptoms:
• Assess uremic symptoms (e.g., reduced appetite, nausea, level of 

fatigue/lethargy, involuntary weight loss, fragility, fatigue, feeling 
cold,  personality change, bleeding tendency ) at each 
consultation.

• Screen people with CKD G4–G5 for malnutrition, twice annually.
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CKD evaluation: Timing the initiation of dialysis

Reference: Handbook of dialysis
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In patients with CKD G3a–G5D
• With evidence of CKD-MBD and/or risk factors for osteoporosis, we suggest 

BMD testing with DXA to assess fracture risk if results will impact treatment 
decisions.

• Treatments of CKD-MBD should be based on serial assessments of 
phosphate, calcium, and PTH levels, considered together.

• Avoid hypercalcemia.
• Mild and asymptomatic hypocalcemia (e.g., in the context of calcimimetic 

treatment) can be tolerated in order to avoid inappropriate calcium loading in 
adults.

33

CKD-MBD

Reference: KDIGO CKD-Mineral and Bone Disorder guideline



• In patients with CKD G3a–G5 not on dialysis, the optimal PTH level is not 
known. However, patients with levels of intact PTH progressively rising or 
persistently above the upper normal limit, be evaluated for modifiable 
factors, including hyperphosphatemia, hypocalcemia, high phosphate 
intake, and vitamin D deficiency .

•  Modest increases in PTH may represent an appropriate adaptive response to 
declining kidney function (secondary hyperparathyroidism)

•  Treatment should not be based on a single elevated value.
• In adult patients with CKD G3a–G5 not on dialysis, calcitriol and vitamin D 

analogs better not be routinely used .It is reasonable to reserve the use of 
calcitriol and vitamin D analogs for patients with CKD G4–G5 with severe and 
progressive hyperparathyroidism

34

CKD-MBD

Reference: KDIGO CKD-Mineral and Bone Disorder guideline



• Monitor serum levels of calcium, phosphate, PTH, and alkaline phosphatase 
activity beginning in CKD G3a.

• In patients with CKD G3a–G5D, it is reasonable to base the frequency of 
monitoring serum calcium, phosphate, and PTH on the presence and 
magnitude of abnormalities, and the rate of progression of CKD.

• 25(OH)D (Calcidiol): Measure if indicated; repeat testing based on baseline 
levels and therapy. Treat vitamin D deficiency/insufficiency according to 
general population guidelines (goal > 30)
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CKD-MBD: Monitoring interval

Reference: KDIGO CKD-Mineral and Bone Disorder guideline
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CKD-MBD

* For CKD G4–G5D, measure alkaline phosphatase (ALP) at least annually, or more 
frequently if PTH levels are elevated.

CKD Stage Serum Calcium & 
Phosphate

Parathyroid 
Hormone (PTH)

Alkaline 
Phosphatase 
(ALP)

CKD G3a–G3b Every 6–12 
months

Based on baseline 
PTH level and CKD 
progression

-

CKD G4 Every 3–6 months Every 6–12 
months

Every 12 months*

CKD G5 
(including G5D)

Every 1–3 months Every 3–6 months Every 12 months*

Reference: KDIGO CKD-Mineral and Bone Disorder guideline, Handbook of dialysis



In patients with CKD G3a–G5D
• Lower elevated phosphate levels toward the normal range.
• Limit dietary phosphate intake in the treatment of hyperphosphatemia alone 

or in combination with other treatments.
• Receiving phosphate-lowering treatment, we suggest restricting the dose of 

calcium-based phosphate binders .
• phosphate-lowering therapies may only be 
    indicated in the event of “progressive or
    persistent hyperphosphatemia,” and   not
    to prevent hyperphosphatemia.
• Avoid the long-term use of aluminum
    containing phosphate binders.
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CKD-MBD: hyperphosphatemia

Reference: KDIGO CKD-Mineral and Bone Disorder guideline, Handbook of dialysis



Phosphate
 lowering
 drugs

38

CKD-MBD

Reference: KDIGO CKD-Mineral and Bone Disorder guideline, Handbook of dialysis



Phosphate lowering drugs in Iran
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CKD-MBD

Drug compositio
n

dose Starting 
dose

Maximum 
Dose

Side effects Important 
note

Calcium 
carbonate

40% 
elemental 
calcium by 
weight

Tab 500 mg 
(200 mg ca)

1–2 tablets 
with each 
meal

1.5 g 
elemental 
calcium/day

Hypercalce
mia/ 
nausea/ 
constipation

PPIs reduce 
efficacy

Sevelamer 
carbonate

Non-calcium 
phosphate 
binder

Tab 800 mg 800–1600 
mg TDS 
(with each 
meal)

14 g/day Dyspepsia/ 
constipation
/ diarrhea

give other 
drugs 1 hour 
before and 3 
hour after 
sevelamer

Reference: Handbook of dialysis
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• Anemia is defined as Hb <12 for women and <13 for men
• Anemia is impacting more than half of people with CKD G4 and G5.
• Potential causes for anemia: 

41

Anemia in CKD

Reference: KDIGO Anemia in CKD guideline



• People with CKD should be tested for anemia and iron deficiency at referral, 
when anemia is suspected based on symptoms, and regularly during follow-
up

• Testing intervals are at least annually for CKD G3, twice a year for CKD G4, 
and every 3 months for CKD G5 or G5 receiving dialysis (G5D)

• Anemia should be evaluated with complete blood count, reticulocytes, 
ferritin, and TSAT. 

• If initial tests do not reveal the cause , check blood smear review, 
haptoglobin, lactate dehydrogenase, C-reactive protein, vitamin B12, folate, 
liver function tests, serum protein electrophoresis with immunofixation, 
serum free light chains, urinary Bence-Jones protein, thyroid-stimulating 
hormone, and fecal occult blood test and Parathyroid hormone.
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Anemia in CKD

Reference: KDIGO Anemia in CKD guideline
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Anemia in CKD

Reference: KDIGO Anemia in CKD guideline



• Iron initiation indication:
✓Ferritin <100 mg/ml and TSAT<= 40% 
✓Ferritin is between 100 and 300 mg/l with TSAT <25% 
✓people with CKD and profound iron deficiency (ferritin<30 ng/ml and TSAT< 

20% ) in the absence of anemia, especially in the presence of symptoms
• For all people with CKD treated with iron, it is reasonable to withhold routine 

iron if ferritin >700 ng/ml (>700 mg/l) or TSAT >40%

44

Anemia in CKD
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• In people with anemia and CKD not receiving HD, either oral iron or i.v. iron is 
suggested based on the person’s values and preferences, the degree of 
anemia and iron deficiency, and the relative efficacy, tolerability, availability, 
and cost of each. 

• In people with CKD not receiving HD treated with iron, it is reasonable to 
monitor TSAT, ferritin, and Hb at least every 3 month

• In people who are treated with oral iron, if there is insufficient effect after 1–3 
months or if tolerability is poor, switching to i.v. iron is advised.

• Iron may worsen outcomes in certain infections. Temporarily holding iron 
therapy should be considered during systemic infections

45

Anemia in CKD

Reference: KDIGO Anemia in CKD guideline



• ESAs improve anemia-related fatigue and reduce the risk of RBC 
transfusions, although they do not reduce the risk of adverse cardiovascular 
outcomes or have a major effect on QoL in people.

• Before initiating ESA treatment, healthcare providers should ensure that 
patients are iron replete and that other reversible causes of anemia have 
been investigated.

• people with certain cancers show that using ESAs to treat anemia may lead 
to increased risk of cancer progression and death.

46

Anemia in CKD
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• Target Hb ≤11.5 g/dl and typically between 10 -11.5
• a Hb of ≤9–10 g/dl is a reasonable threshold for initiation among people 

receiving maintenance dialysis. 
• CKD not receiving dialysis, the Hb threshold for the initiation of ESAs should 

be individualized based on the presence of symptoms attributable to anemia, 
the potential benefits of higher Hb concentration, and the potential harms of 
RBC transfusion or ESA therapy. For most people, the Hb threshold for 
initiation should be 8.5–10.0 g/dl . However, a lower Hb threshold could be 
considered in people with cardiovascular disease, thromboembolic disease, 
and malignancy.

47

Anemia in CKD

Reference: KDIGO Anemia in CKD guideline



• Avoid rapid increases of more than about 1 g/dl (10 g/l) every 2 weeks.
• If rapid rises of this magnitude occur, the dose should be reduced by 25%–

50%.
•  If Hb exceeds 11.5 g/dl (115 g/l), reducing the dose of ESA may be preferable 

or temporary discontinuation.
• Using ESAs to target higher Hb levels (e.g., >13 g/dl ) increases the risk of 

cardiovascular events, such as stroke and vascular access loss.
• Excess risk of hypertension at Hb targets >11.5 g/dl and the risks of vascular 

events at even higher targets.

48

Anemia in CKD
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Anemia in CKD

Reference: KDIGO Anemia in CKD guideline
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Anemia in CKD

Reference: KDIGO Anemia in CKD guideline



• Transfusions indication:
✓Hb level <7 g/dl for asymptomatic and hemodynamically stable adult 

inpatients
✓ Hb level <7.5 g/dl for people undergoing cardiac surgery
✓Hb level <8 gr/dl for those undergoing orthopedic surgery or those with 

clinically significant cardiovascular disease.

51

Anemia in CKD

Reference: KDIGO Anemia in CKD guideline
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Vaccination in CKD 

Reference: Vaccinations to Prevent Infections in Adult Individuals With CKD and After 
Kidney Transplantation: A Review, AJKD



• Hepatitis B vaccination is recommended for pre-end-stage renal disease patients 
before they become dialysis dependent.

• Assess antibody titer to hepB surface antigen(anti-HBs). First titer should be done 
1–2 months after the primary course is completed and annually thereafter.

• Booster dose should be given if anti-HBs titer falls below 10 mU/ml

• Revaccination with full doses is recommended for persons who do not develop 
protective antibody titer after primary course.

• Higher vaccine dosages or an increased number of doses are recommended for 
subjects with CKD (eGFR < 30).

• If an adult patient begins the vaccine series with a standard dose before beginning 
hemodialysis treatment, then moves to hemodialysis treatment before completing 
the series, complete the series using the higher dose recommended for 
hemodialysis patients.

54

Vaccination in CKD 

Guidelines for vaccination in patients with chronic kidney disease Indian J  Nephrology
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CKD and Diabetes

Reference: KDIGO Diabetes and CKD guideline
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CKD and Diabetes

Reference: KDIGO Diabetes and CKD guideline
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CKD and Diabetes

Reference: KDIGO Diabetes and CKD guideline



Drug Class Drug eGFR ≥60 45–59 30–44 15–29 <15 or Dialysis

Biguanide Metformin
Full dose (≤2000 
mg/day)

Continue; 
monitor renal 
function

Max 1000 
mg/day; do not 
initiate if eGFR 
<45

Contraindicated 
/ discontinue

Contraindicated

Sulfonylurea Glipizide No adjustment No adjustment No adjustment
Start low (2.5 
mg/day)

Preferred SU in 
dialysis (low 
dose)

Gliclazide (MR) No adjustment No adjustment Use lower dose
Avoid if eGFR 
<15

Avoid

Glimepiride No adjustment Reduce dose
Low starting 
dose

Avoid if possible Avoid

Glyburide 
(Glibenclamide)

Avoid in CKD Avoid Avoid Contraindicated Contraindicated

Meglitinide Repaglinide No adjustment No adjustment
Start 0.5 mg 

before meals

Low-dose 

acceptable

Can be used 

cautiously

Nateglinide No adjustment Caution Reduce dose Avoid Avoid

59

CKD and Diabetes

Reference: UPTODATE



Drug Class Drug eGFR ≥60 45–59 30–44 15–29 <15 or Dialysis
TZD Pioglitazone No adjustment No adjustment No adjustment No adjustment No adjustment
DPP-4 inhibitor Sitagliptin 100 mg/day 100 mg/day 50 mg/day 25 mg/day 25 mg/day

Linagliptin 5 mg/day No adjustment No adjustment No adjustment No adjustment

SGLT2 inhibitor Empagliflozin 10–25 mg/day Continue Continue

Continue if 
already 
indicated for 
CKD/HF

Not 
recommended 
on dialysis

Dapagliflozin 10 mg/day Continue Continue Continue
Not 
recommended 
in dialysis

Canagliflozin 100–300 mg/day
Usually 100 
mg/day

100 mg/day
May continue for 
CKD indication

Not 
recommended

α-Glucosidase 
inhibitor

Acarbose No adjustment No adjustment
Avoid if Cr >2 
mg/dL / eGFR 
<25

Contraindicated Contraindicated

Miglitol No adjustment No adjustment Contraindicated Contraindicated Contraindicated
60

CKD and Diabetes

Reference: UPTODATE



Drug eGFR ≥60 45–59 30–44 15–29 <15 / Dialysis

Semaglutide 
(Ozempic® SC)

No adjustment No adjustment No adjustment No adjustment

Limited data; 
generally not 
recommended 
in dialysis

Liraglutide 
(Victoza®)

No adjustment No adjustment No adjustment No adjustment
Limited 
experience in 
ESRD

Tirzepatide 
(Mounjaro®)

No adjustment No adjustment No adjustment No adjustment
Limited data in 
dialysis

61

CKD and Diabetes

Reference: UPTODATE
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