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Control of hyperglycemy in CKD 
patients
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Glucose homeostasis in kidney disease
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• Glycemic monitoring in CKD

-Blood glucose concentration

-Home glucose monitoring or self-monitoring
(SM)

-Glycated hemoglobin
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• Important factors causing technical 
interferenInterference

factors increasing HbA1c:
- renal impairment (increased urea binds to 
hemoglobin, producing carbamylated hemoglobin that 
interferes with HbA1c measurement)
-use of acetylsalicylic acid (binds to hemoglobin, 
producing acetylated hemoglobin, which interferes 
with HbA1c measurement
-hypertriglyceridemia; and hyperbilirubinemia. 
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• factors decreasing HbA1c measurements 
include hemoglobin glycation inhibition 
factors (e.g., vitamins C and E)
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• Clinical conditions that interfere with the 
method Interference

factors increasing HbA1c:

- polycythemia, anemia due to iron deficiency, 
folic acid, or vitamin B12; chronic alcoholism; 
and opiates.
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• Factors decreasing HbA1c measurements 
include conditions that shorten the half-life of 
red blood cells:

- hemolytic anemia, hemorrhages, lead 
poisoning, erythropoietin deficiency
secondary to renal failure, multiple myeloma, 
hypothyroidism, leukemia, and severe burns 
with loss of fluid and proteins .
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• Limitations of glycated hemoglobin in CKD

• HbA1c is a measure for the mean level of 
blood glucose in the past 90 days. 

• 50 % for the last month, 25 % for the 2nd 
month ago, and 25 % for the 3rd and 4th 
month ago.
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• discrepancy between HbA1c and other 
measurements of glycemic control can be partly 
due to the different life span of erythrocytes. 

• Decreased erythropoiesis, caused by iron or 
vitamin B12 deficiency or aplastic anemia, leads 
to an increased number of aged red blood cells 
and a subsequent progressive increase of HbA1c, 
unrelated to glycemic control 
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• Anemia due to iron deficiency increases 
HbA1c up to 2 %, which can be reverted by 
iron supplementation.

• decrease in HbA1c is observed after the 
administration of erythropoietin, iron, and 
vitamin B12, and in cases of hemolytic 
anemia
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• General approach of DM treatment in CKD

• Studies show that reducing HbA1c to values 
≤7 % influences the reduction of 
microvascular complications caused by DM, 
and if implemented early, it is also associated 
with a reduced occurrence of macrovascular
complications
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• secondary prevention when the kidney disease is 
already established, glycemic control remains a 
major therapeutic to progression of CKD 

• The ADVANCE  trial showed that intensive 
control was able to reduce albuminuria, 
nephropathy, and the need for hemodialysis

• the ACCORD trial showed a significant reduction 
in albuminuria (although not in advanced renal 
disease) in the group treated with an intensive 
therapy for glycemic control
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• The ACCORD trial was a landmark in 
demonstrating that patients with high 
cardiovascular risk, when treated intensively 
with the aim to achieve HbA1c of 
approximately 6 %, presented an increased 
risk of death 
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• HbA1c goals for patients with a history of 
severe hypoglycemia, limited life expectancy, 
patients with microvascular or macrovascular
complications in advanced stages, and 
patients with multiple comorbidities. 
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• The recommendation of less strict HbA1c
goals (around 8 %) for these groups aims to 
reduce the morbidity and mortality 
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• Nutritional recommendations for diabetic 
patients with CKD
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• Pharmacological treatment: non-insulin 
antidiabetic agents
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• Pharmacological treatment of DM in CKD:
insulin therapy
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• a reduction of the dose of insulin when GFR is 
between 10–50 mL/min, around25 % of total 
daily dose and 50 % for a GFR <10 mL/min, 
regardless of the type of insulin used .
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• Medical therapy in dialysis and post-
transplant patients

• There are a few oral agents that can be used 
safely in patients on dialysis, particularly if the 
diabetes is fairly mild. 

• Patients receiving hemodialysis (HD) can have 
different clearance rates of insulin 
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• Patients who are on peritoneal dialysis (PD) have 
exposure to large amounts of glucose in the 
dialysate that can lead to uncontrolled 
hyperglycemia. 

• In patients receiving PD continuously, a standard 
basal/bolus insulin regimen is best.

• However, with overnight PD using a cycler, 
coverage of the increased glucose load may best 
be accomplished using a fixed mixture insulin 
combination, such as 70/30 or 75/25 insulins,
given at the onset of PD.
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THANK YOU
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Diabetes   and   Pregnancy



-Preexisting  Type 1 or Type 2

-GDM



• Complications:

• Abortion
• Fetal anomalies
• Preeclampsia
• Macrosomia
• Neonatal hypoglycemia
• Hyperbilirubinemia
• Neonatal respiratory distress syndrom



• Obesity

• Hypertension

• Type 2 DM in offspring



• Diabetic embryopathy,directly proportional to 
elevation in A1C during the first 10 week of 
pregnancy:

anencephaly

microcephaly

congenital heart disease

caudal regression

renal anomalies



Preconception counseling:

Ideally A1C<6.5%



• Preconception care:

rubella,syphils,hepatitis B,HIV

Pap smear,cervical cultur,folic acid 

smoking cessation

TFT,A1C,U/A,Cr,Alb/Cr ratio

review of medication(ASE,ARB,Statins)



• Dilated eye examination:

before pregnancy or in the first trimester

then every trimester



• Glycemic targets in pregnancy:(type 1,2)

FBS        ≤  95    mg/dl   (70-95)

1 h pp ≤140   mg/dl   (110-140)

2 h pp  ≤120  mg/dl   (100-120)



A1c    <   6% 

(  <7% if hypoglyemia is present)



Preeclampsia and Aspirin

- low dose 81 mg(60-150)

-End of first trimester until delivery

(2,3 trimester)



Blood pressure 

110-135/85



Drug Contraindication:

Statins

ACEs

ARBs

Atenolol

Diuretic



• Glucose metabolism in pregnancy: 

- FBS are lower,due to insulin-independent        
glucose uptake by the fetus and placenta

-postprandial hyperglycemia and carbohydrate 
intolerance of Diabetogenic placenta hormones 



Insulin physiology:

Early pregnancy is a time of enhanced insulin 
sensitivity,lower glucose levels and lower insulin 
requirements.

The situation rapidly reverses as insulin resistance during 
second and early third trimester.

levels off toward the end of the third trimester.



• Iranian Endocrine Society Guildline

first trimester

N             GDM           DM

FBS             <100        100-125     ≥126

24-28        lifestyle    Insulin

screening       SMBG



24-28 weeks       OGTT(75 g)

GDM                DM

FBS 92-125                 ≥126

1h               180

2h               153-200 ≥200



• Management of GDM:

-Medical Nutrition Therapy

-Physical Activity

-Pharmacologic Therapy



FBS < 95

1 h  <140

2 h <120



70-85 % GDM  can control with

lifestyle modification alone



Medical Nutrition Therapy:

carbohydrate       175  g (50%)

protein                    71  g (20%)

fiber                         28  g



Exercise:

moderate

30 minutes

5 dayes in week



Gliburide

-Neonatal Hypoglycemia

-Macrosomia



Metformin

-Lower risk neonatal hypoglycemia

-Less maternal weight gain

-Prematurity(slightly)

-Higher BMI and obesity in the offspring

-pco(DC)



Isulin:

-NPH  ,  REG

-Detemir ,Glargine(<50%)

-Aspart,Lispro (>50%)



Post partum care:

4-12 week postpartum 

( 75-g OGTT)
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