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Table 1: Revised chronic kidney disease classification based upon glomerular
filtration rate

GFR
GFR stages (mL/min/ 1.73m?) Terms
Gl >90 Normal or high
G2 60 to 89 Mildly decreased
G3a 45 to 59 Mildly to moderately decreased
G3b 30 to 44 Moderately to severely decreased
G4 15 to 29 Severely decreased
G5 <15 Kidney failure (add D if treated by dialysis)
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A3 : ACR >300 mg/g (>34.0 mg/mmol)

Table 2: Categories for albuminuria and proteinuria

Normal to mildly Moderately .
. . Severely increased
increased increased
AER (mg/day) <30 30 to 300 >300
PER (mg/day) <150 150 to 500 >500
ACR (mg/g) <30 30 to 300 >300
PCR (mg/g) <150 150 to 500 >500
Protein dipstick Negative to trace Trace to 1+ >1+
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Use of Iron to Treat Anemia in CKD

S e S ol oSS ol Sl e hblos ool 55

Liz cqz Ol ol (CKD) &S aje Sl ol o @il jalls (ool

ESA loys cov ollowm 50 5 amily 5ol L)l Gras 4 L Ysane ool s
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Adult ,5 ol auseis cuz> CKD glap¥ 05 aslio ) oo

NICE 2015 Hb<1l
(National Institute for the Clinical Excellent)
KDIGO 2012 Female: Hb <12 g/dL
Male: Hb< 13 g/dL
CSN (Canadian Society of Nephrology) Female: Hb < 12 g/dL
Male: Hb<13.5 g/dL
ERBP (European Renal Best Practice) Female: Hb <12 g/dL
Male:
<70y,Hb<13.5
70y, Hb <13.2 g/dL
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Definition and Subtype IDA in CKD Patients

6o e CKD o Ferritin < 100 ng/mL ¢ TSAT < 20% :Absolute IDA (A)
& 3dbs ollews o Ferritin <200 ng/mL 4 (ND-CKD)

Immobilization g ;! 53 4 cwyiws L2als CKD l le ;o :Functional IDA (B)
TSAT dDA 55 oyl ,8 0580 0333 Hlgseinl jro ;0 B 5133 0929 b oyal H153
.Cwol ND-CKD s Ferritin > 100 ng/mL 4 <20%

Ferritin> 100 ) ol IDA JUiaSSB wlive jaseis b ol ,S [Inflammatory IDA (C)
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(8-10 Dose)
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IDA Gloyu
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NICE 2015

Anemic-CKD patients (Not on ESA)
TSAT < %20 AND Ferritin < 100 ng/ml
Anemic CKD-Patients (on ESA)

TSAT < %20, Ferritin < 800 ng/ml

590 Ferritin > 500 & g0 40

>800 50 39 5 s 2]
ool adad 4y aogs ng/ml

KDIGO |TSAT < %30 even if Ferritin > 500 ng/ml | Ferritin o 50,5 ol G
2012 |TSAT < %30 and Ferritin < 500 ng/ml 7T OB
L > 500 pg/L
D9l ol dpogd TSAT > %30
CSN 2008 | Target: TAST > %20 and
Ferritin > 100 pg/L (ND-CKD)
Ferritin > 200 pg/L (HD)
ERBP There should for Iron overload:

Ferritin > 500 ng/ml and TSAT > %30

ND-CKD: No Dialysis-CKD
HD: Hemodialysis-CKD
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Algorithm A. Clinical Evaluation of Resistance to Erythropoietin Stimulating Agent.
AIHA: Autoimmune Hemolytic Anemia; BIL; Bilirubin; CRP: C-reactive Protein; GI:

Gastrointestinal; IDA: Iron Deficiency Anemia; Retic: Reticulocyte; TSAT: Transferrin
Saturation.
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Treat the cause

Algorithm B. Evaluation of Erythropoietin Resistance in Patients Without Iron
Deficiency. ACEi: Angiotensin Converting Enzyme Inhibitors; ARB: Angiotensin
Receptor Blocker; BM: Bone Marrow; BMA & B: Bone Marrow Aspiration & Biopsy;
CMV: Cytomegalovirus; Hb: Hemoglobin; HPT: Hyperparathyroidism; MCV: Mean
Corpuscular Volume; PRCA: Pure Red Cell Aplasia.
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Mechanism | Description
Genetic Susceptibility
Murine Models

Dyscalc gene

Apolipoprotein E null

Low-density lipoprotein-receptor null

Matrix Gla protein null

Klotho null

Carbonic anhydrase inhibitor null

Fetuin-A null

Single nucleotide polymorphism on chromosome
9p21.3

e Human lipoxygenase gene pathway variations

e Parathyroid gene AA variant

o Single nucleotide polymorphism of bone morphogenic
protein

Polymorphism in glucose transporter-1 Xbal gene
Increased calcium level

Increased phosphate level

Decreased parathyroid hormone level

Active vitamin D supplement (high dose?)
Mineral metabolism unrelated

Activators e Bone morphogenetic protein 2

e Receptor activator of nuclear factor-kappa B ligand
Matrix Gla protein

Bone morphogenetic protein 7

Osteopontin

Osteoprotegerin

Fetuin-A

Smad6

Pyrophosphate

Human examples

Mineral metabolism
related

Inhibitors

From Ossareh S. Iran J Kid Dis 2011, 5:285-99 ... with permission
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Table 1: Target Levels for Calcium, Phosphorus, and Parathyroid Hormone

| KDOQI | KDIGO | JSDT
Calcium
CKD stage 3-5 Normal range Normal range N/A
Normal range: Preferabl

CKDstage 5D | Normal range 8.4-10 mg/gL 8.4-9.5 mg/yDl
Phosphorus
CKD stage 3-4 2.7-4.6 mg/dL Normal range N/A

CKD stage 5 3.5-5.5 mg/dL Normal range N/A
CKD stage SD 3.5-5.5 mg/dL Toward normal range 3.5-6 mg/dL
Intact PTH

CKD stage 3 35-70 pg/mL Optimal level is unknown N/A

CKD stage 4 70-110 pg/mL Optimal level is unknown N/A

CKD stage 5 200-300 pg/mL | Optimal level is unknown N/A
CKD stage 5D | 200-300 pg/mL 2%;“2?;2‘;‘:;3’"“ 60-180 pg/mL
KDOQI, Kidney Disease Outcomes Quality Initiative; KDIGO, Kidney Disease:
Improving Global Outcomes; JSDT, Japanese Society of Dialysis Therapy; PTH,
parathyroid hormone; CKD stage 3: glomerular filtration rate (GFR) 30-59
mL/min/m?; CKD stage 4, GFR 15-29 mLmin/m2; CKD stage 5, GFR <15
mL/min/m? but not on dialysis; CKD stage 5D, GFR <15 mL/min/m? on dialysis.
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Table 4. Equivalent dosage for dialysis patients switching from
calcium acetate to sevelamer or lanthanum

Calcinm Sevelamer Sevelamer Lanthanum
acetate hydrochlonde hydrochloride carbonate

667 mg 400 mg 200 mg 500 mg

1 tablet 2 tablets 1 tablet 05 tablets
2 tablets 3 tablets 2 tablets 1 tablet

3 tablets 5 tablets 3 tablets 1.5 tablets

Adapted with permission from: Davgirdas JT, Fino WF, Emmett M,
Chertow GM; Freguent Hemodialysis Network Trial Group: The phos-
phate binder equivalent dose. Semin Dial 24: 41-49, 2011
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Table 26. Recommended Supplementation for Vitamin D Deficiency/Insufficiency
in Patients with CKD Stages 3 and 4

Serum 25(0H)D Ergocalciferol Dose  Duration Comment
_{ng/mL) [nmolL] Definition g‘z\f'ﬂamln Dz) {months)
<5 [12] 50,000 Uk orally x 12 6months _ Measure 25(0H)D levels after
Severe vitamin wks; then monthly 6 months
D deficiency 500,000 IU as single .M. Assure patient adherence;
dose measure 25(0H)D at 8 months
5-15[12-37] Mild vitamin D 50,000 IU/wk x 4 weeks, 6months  Measure 25(0OH)D levels after
deficiency then 50,000 1U/month 6 months
orally
16-30 [40-75] Vitamin D 50,000 IU/month orally 6 months
insufficiency
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Table 1. Dose Adjustment for Medications for Diabetes in CKD

Medication class

CKD stages 3 and 4 and predialysis stage 5

First-generation

sulfonylureas

Acetohexamide®* Avoid use

Chlorpropamide eGFR 50-80: reduce dose by 50 %
eGFR < 50: avoid use

Tolazamide Avoid use

Tolbutamide Avoid use

Second-generation

sulfonylureas

Glipizide eGFR < 30: use with caution

Glimepiride eGFR < 60: use with caution
eGFR <30: avoid use

Glyburide Avoid use

Gliclazide** No dose adjustment

Glinides

Repaglinide No dose adjustment but may wish to use caution with
eGFR <30

Nateglinide eGFR < 60: avoid use (but may consider use if patient is
on hemodialysis)

Biguanides

Metformin*** Per FDA, do not use if serum Cr > 1.5 mg/dL in
men > 1.4 mg/dL in women
Consider
eGFR > 45-59: use caution with dose and follow renal
function closely (every 3—6 months)
eGFR > 30-44: max dose 1000 mg/day or use 50% dose
reduction. Follow renal function every 3 months. Do not
start as new therapy.
eGFR <30: avoid use

Thiazolidinediones

Pioglitazone No dose adjustment

Rosiglitazone No dose adjustment

Alpha-glucosidase

inhibitors

Acarbose serum Cr > 2 mg/dL: avoid use

Miglitol eGFR <25 or serum Cr > 2 mg/dL: avoid use

DPP-4 inhibitor

Sitagliptin eGFR > 50: 100 mg daily

eGFR 30-49: 50 mg daily

\FA
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Medication class

CKD stages 3 and 4 and predialysis stage 5

eGFR < 30: 25 mg daily

Saxagliptin eGFR >50: 2.5 or 5 mg daily
GFR <50: 2.5 mg daily

Linagliptin No dose adjustment

Alogliptin eGFR > 60: 25 mg daily

eGFR 30-59: 12.5 mg daily

eGFR < 30: 6.25 mg daily

SGLT?2 inhibitors

Canagliflozin eGFR 45 to < 60: max dose 100 mg once daily
eGFR <45, avoid use

Dapagliflozin eGFR <60, avoid use

Empagliflozin eGFR <45, avoid use

Dopamine receptor
agonist

bromocriptinemesylate

No dose adjustment known but not studied: use with
caution

Bile acid sequestrant

Colesevelam No dose adjustment known but limited data

GLP-1 Agonists

Exenatide eGFR 30-50: use caution
eGFR <30: avoid use

Liraglutide No dose adjustment but use caution when starting or
titrating the dose

Albiglutide No dose adjustment needed

Dulaglutide No dose adjustment needed

Amylin analog

Pramlintide No dose adjustment known but not studied in ESRD

* Adjust dose based on patient response

**Not available in the U.S.

***Recommendations are controversial
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Table 2. Oral glycaemia-lowering drugs: mechanisms of action

Drug class Mechanisms of action Examples (alphabetical order)

Biguanides - Decrease hepatic glucose production Metformin
- Increase insulin sensitivity
- Increase insulin-mediated utilization of glucose in peripheral tissues
- Decrease glucose intestinal absorption

Sulfonylureas - Stimulate insulin secretion from the pancreas Acetohexamide, chlorpropamide, glibenclamide,

- Closes K-ATP channels on B-cell plasma membranes gliclazide, glyburide, glimeperide, glipizide, gliquidone

Meglitinides - Stimulate pancreatic insulin secretion by closing K-ATP channels ~ Nateglinide, repaglinide
on f-cell plasma membranes
Alfa glucosidase inhibitors - Block the action of the a-glucosidase with reduced hydrolysis Acarbose, miglitol

of complex saccharides

- Reversible inhibition of the pancreatic enzyme a-amylase
Glitazones - Reduce insulin resistance Pioglitazone

- Increase glucose uptake in muscles and adipose tissue

- Decrease hepatic glucose production

DPP-1V inhibitors - Inhibit DPP-4, which inactivates endogenous incretins Alogliptin, linagliptin, saxagliptin, sitagliptin,
vildagliptin,
Incretin mimetics - Promote glucose dependent insulin secretion by pancreatic B cells ~ Eexenatide, liraglutide, lixisenatide

- Suppress glucagon secretion
- Slow gastric emptying
Amylin analogues - Regulate glucose levels in response to food intake Pramlinitide
- Control gastric emptying and postprandial glucagon secretion
- Reduce food intake by increasing satiety
SLT-2 inhibitors - Block the sodiumglucose transport protein subtype 2, thus increasing Canagliflozin, dapagliflozi pagliflozin
renal loss of glucose

References
1. Hahr AJ and Molitch ME. Management of Diabetes Mellitus in Patients with
Chronic Kidney Disease. Clinical Diabetes and Endocrinology. 2015; 1:2.

2. Clinical Practice Guideline, Clinical Practice Guideline on Management of
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Table 1
KDOQI Biochemical Testing Regimen in Seyges 2-5 CKD (3)
Marker hvpe Marker Measurement frequency
Routine Predialysis serum albumin Monthly in
maintenance

dialysis [every -3

months in CKD)
nPMNA Monthly (every

3—4 months for

peritoneal dialysis:

every 3—4 months

in CKI)

Confirmatory  Predialysis serum prealbumin As needed
Screening Predialysis serum creatinine Az needed
Predialysis serum cholesterol As needed

Creatining index As needed

CED, Chronke Kidney disease. nPMA, normalized protein equivalent of nitrogen
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utrition Mini Nutritiona]_A ssessment
Institute MNA
Last names First name
Sex: Age Weight, kg: Height, cm: Crate

Complete the screen by filling in the baxes with the appropriate numbers. Total the numbers for the fnal screening score

A Has food intake declined over the past 3 months due to loss of appetite, digestive problems, chewing or

swallowing difficulties?

0 = severe decrease in food intake

1 = moderate decrease in food intke
2 = no decrease in food intake

B Weight loss during the last 3 months
0 = weight loss greater than 3 kg (6.6 Tbs)
1 = does not know
2 = weight loss between 1 and 3 kg (2.2 and 6.6 lhs)
3 = no weight loss

€ Mobility
0 = bed or chair bound
1 = able to get out of bed / chair but does not go aut
2 = goes out

I} Has suffered psychological stress or acute disease in the past 3 months?
0=yus 1=no

E Newropsychological problems
0 = severs dementia or depression
1 = mild dementia
2 = no psychological problems

F1 Body Mass Index (BMI) (weight in kg) / (height in m")
0 = BMI less than 19
1 = BMI 19 to less than 21
2= BMI 71 to besss than 23
5 = BMI I3 or greater

IF BMI 15 NOT AVAILABLE, REPLACE QUESTION F1 WITH QUESTION FL
DO NOT ANSWER QUESTION F2 IF QUESTEHON F1 15 ALREADY COMPLETED.

F2 Calf circumference (CC) in cm
0= OC less than 31
3=1CC 31 ar greater

Screening score
{max. 14 points)

12-14 points: MNormal nutritional status
£-11 points: At risk of malnutrition
0-7 points: Malnourished
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Subjective Global Nutritional Assessment (SGA)
Ohlew 50 8551 ey n Cumds (oLl glp (SedS Sl ok g anedsy)l (D,
Sl yoye jllogen
SUBJECTIVE GLOBAL ASSESSMENT OF Nutrition STATUS
TABLEI

Features of subjective global assessment (SGA)
(Select appropriate category with a checkmark, or enter numerical value where indicated by *#

A. History
1. Weight change
Overall loss in past 6 months: amount = # kg % loss = #
Change in past 2 weeks: increase,
no change,
decrease.
2. Dietary intake change (relative to normal)
No change,
Change duration = # weeks
type: suboptimal liquid diet,
full liquid diet
hypocaloric liquids,
starvation.
3. Gastrointestinal symptoms (that persisted for »2 weeks)
none, nausea, vomiting, diarrhea, anorexia
4. Functional capacity
No dysfunction (e.g., full capacity),
Dysfunction duration = # weeks.
type: working suboptimally,
ambulatery,
bedridden.
5. Disease and its relation to nutrition requirements
Primary diagnosis (specify)
Metabolic demand (stress): no stress, low stress,
__ moderatestress, _________ high stress,
B. Physical (for each trait specify: 0 = normal, 1+ = mild, 2+ = moderate, 3+ = severe).
# loss of subcutaneous fat (triceps, chest)
# muscle wasting (quadriceps;, deltoids)
# ankle edema
# sacral edema

ascites.

#
C. SGA rating (select one]
A = Well nourished
B = Moderately (or suspected of being) malnourished
C = Severely malnourished

\ A\ OJLA.U::I (5‘-63-4[)
& 0995
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Normal Weight: BMI 18.5-24.9 kg/m?

» Overweight: BMI 25-29.9 kg/m?

» Obesity: BMI > 30 kg/m?

* Class 1 (or Grade 1) Obesity: BMI 30-34.9 kg/m?

+ Class 2 (or Grade 2) Obesity: BMI 35-39.9 kg/m?

» Class 3 (or Grade 3) or Morbid Obesity: BMI > 40 kg/m*
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Males: IBW = 50 kg + 2.3 kg for Each Inch Over 5 Feet
Females: IBW = 45.5 kg + 2.3 kg for Each Inch Over 5 Feet
Inch=2.54 cm , Feet = 30.48 cm
ABW = IBW + 0.4 (Actual Weight - IBW)
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Relationships Between Obesity and Chronic Kidney Disease. Obesity is also associated
with several comorbidities that, together with direct detrimental effects of obesity per
se, significantly increase death risk. However, increased fat mass may be associated
with some putative beneficial effects that could benefit uremic patients. By increasing
the risk of hypertension, atherosclerosis, and type 2 diabetes, obesity may indirectly
lead to CKD.
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HbA1C | FBS (mg/dL) | BS (2 Hour, mg/dL)
eGFR > 60 mL/min/ 1.73 m? <6.5 80-120 <140
15 < eGFR < 59 mL/min/ 1.73 m? <175 100-120 < 140-160
Dialysis patients
Age<50 years <7-15 100-140 <200
Age>50 years <7.5-8
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Medication Class and Agents CKD Stages 3, 4, and 5 ND
Insulin No advised dose adjustment™
First-generation sulfonylureas
Acetohexamide®* Avoid use
Chlorpropamide GFR 50-80 mL/min/ 1.73 m?: reduce dose 50%,
Tolazamide GFR < 50 mL/min/ 1.73 m?: Avoid use
Tolbutamide Avoid use
Avoid use
Second-generation
sulfonylureas No dose adjustment
Glipizide Start conservatively at 1 mg daily
Glimepiride Avoid use
Glyburide No dose adjustment
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Gliclazide**

Meglitinides
Repaglinide
Nateglinide

If GFR < 30 mL/min/ 1.73 m? start conservatively at
0.5 mg with meals
If GFR < 30 mL/min/ 1.73 m? start conservatively at
60 mg with meals

Biguanides
Metformin***

US FDA label states, "do not use if SCr > 1.5 mg/dL
in men, > 1.4 mg/dL in women" British National
Formulary and the Japanese Society of Nephrology
recommend cessation if eGFR < 30 mL/min/ 1.73 m?

Thiazolidinediones
Pioglitazone
Rosiglitazone

No dose adjustment
No dose adjustment

Alpha-glucosidase inhibitors
Acarbose
Miglitol

Avoid if GFR < 30 mL/min/ 1.73 m?
Avoid if GFR <25 mL/min/ 1.73 m?

DPP-4 inhibitor
Sitagliptin

Saxagliptin
Linagliptin
Vildagliptin**

GFR > 50 mL/min/ 1.73 m? : 100 mg daily

GFR 30-50 mL/min/ 1.73 m? : 50 mg daily
GFR < 30 mL/min/ 1.73 m? : 25 mg daily
GFR > 50 mL/min/ 1.73 m? : 5 mg daily

GFR <50 mL/min/ 1.73 m? : 2.5 mg daily

No dose adjustment
GFR > 50 mL/min/ 1.73 m? : 50 mg twice daily

GFR < 50 mL/min/ 1.73 m? : 50 mg daily

Incretin mimetic
Exenatide
Liraglutide

Not recommended in GFR < 30 mL/min/ 1.73 m?
Not
Not recommended in GFR < 60 mL/min/ 1.73 m?

Amylin analog
Pramlintide

No dose adjustment and not recommended for
patients with CKD stage 4 or greater

Dopamine receptor agonist
Bromocriptine mesylate*

Not studied in patients with reduced GFR

* Adjust dose based on patient response. **Not currently licensed for use in the U.S.
***These levels are controversial (see text).
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Standard hepatitis B vaccine
schedule: at 0, 1 and 6 mo

Antibody concentration
at 7 mo < 10 IU/L

Check HBsAg and antiHB core

Give 1 extra hepatitis B vaccine
series at 8, 9 and 10 mo

Antibody concentration
at 11 mo < 10 IU/L

I hepatitis B seronegative If hepatitis B seropositive

: £ Twinrixe |
5 2 cuges o8 TWiniEe: (hcen Give 1 doses of Fendrix® (total

HBsAg 40 g, total hepatitis B ; ;
antigen 1440 U) HBsAg 20 png with AS04 adjuvant)

~_

Check antibody concentration 1 and
6 mo after administration, if < 10
IU/L repeat previous step

Figure 1. Schedule of Hepatitis B Vaccine
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Standard hepatitis B vaccine
schedule: at 0, 1 and 6 mo

Antibody concentration
at 7 mo < 10 IU/L

Check HBsAg and antiHB core

Give 1 extra hepatitis B vaccine
series at 8, 9 and 10 mo

Antibody concentration
at 11 mo < 10 IU/L

/\

Gi{f';h; Togzz gfs;?;?r:]x?t(l::tal If hepatitis B seropositive
Give 1 doses of Fendrixs (total

HBsAg 40 g, total hepatitis B ) )
antigen 1440 U) HBsAg 20 ng with AS04 adjuvant)

-~

Check antibody concentration 1 and
6 mo after administration, if < 10
IU/L repeat previous step

Figure 2. Schedule of Hepatitis B Vaccine
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Table 1: Recommendations for all vaccines in chronic kidney disease patients

Vaccine Age Dose Vaccination schedule/ Booster doses
route of administration
Hepatitis B, Engerix B® >20years 40 meg 0,1, 2, and 6 months/IM Yes, when anti-HBs <10 Ul/I
<20 years 10 meg 0, 1, and 6 months/IM Yes, when anti-HBs <10 Ul
Pneumococcal Refer Table 13
Influenza 3-8 years 15 g Each year/IM No
9-12 years 15 g Each year/IM No
>12 years 15 g Each year/IM No
Varicella 1-12 years 0.5ml One single dose/SC No
Hepatitis A, Havrix® >17 years 1440 U 0, 6-12 months/IM No
Measles, mumps, and rubella >18 years 0.5ml One single dose/SC No
Inactivated poliovirus <18 years 0.5ml Three doses with an No (revaccination 1 year after
interval of 1-2 months the third dose)
Diphtheria and tetanus toxoids 7 years 0.5ml Three doses/IM No

IM: Intramuscular, SC: Subcutaneous

Table 2. The Advisory Committee on Immunization Practices of Centers for Disease
Control and Prevention recommendations for selected vaccinations in chronic kidney
disease adults with glomerular filtration categories G4-G5

Vaccine Vaccination schedule
Tetanus, diphtheria, acellular pertussis (Td/Tdap) Substitute 1-time dose of Tdap for Td booster; then boost with Td every 10 years
Varicella 2 doses
Human papillomavirus (for those who did not get any Female: 3 doses through age 26y
or all doses when they were younger) Male: 3 doses through age 21 yrs
Zoster 1 dose (severe immunodeficiencyis a contraindication)
Measles,mumps, rubella 10r2 doses

Recommended vaccinationsif some other risk factor
is present (e.g, on the basis of medical, occupational,lifestyle)

Meningococcal 1 ormore doses of inactivated vaccine
Hepatitis A 2 doses
Haemophilus influenzae type b 10r 3 doses of inactivated vaccine
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Tablel- Ideal Vascular Access (KDIGO 2006)

Easy to Construct
No Foreign Material
No Thrombosis

No Infections

Easy to Canulate
Long Lasting

Good Blood Flow
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Figures1-3: Vascular Access Types
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Table 2: A-V Access for Hemodialysis in Preferential Order

Type Description

@© Forearm AVF Radial artery to cephalic vein
Radial artery to basilic vein
Radial artery to other suitable vein (transposition™)

@ Upper arm AVF | Brachial artery to cephalic vein
Brachial artery to basilic vein
Brachial artery to other suitable vein (transposition¥)

@ Forearm graft Brachial artery & antecubital vein (loop graft)
@ Upper arm graft = Brachial artery & high brachial or basilic vein

® Thigh graft CFA to CFV

AVF Placement Preferable to Graft Placement
Nondominant Arm Is Preferred Site for Access Placement
*Transposition AVFs Placed in Veins Other than Cephalic Vein

Table 3- AVF

1) Traditional
- Snuff Box
- Radio Cephalic
- Bachio Cephalic

2) Transposed
- Proximal Forearm AVF
- Transposed Basilic Vein
- in Upper Arm
- Transposed Basilic Vein
- in Forearm
- Transposed Cephalic Vein
- Inforearm
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Figures 4-6: Types of AVFs

Figure 5- Brachial-cephalic fistula; Figure 6- Brachial-basilic fistula;

CV-cephalic vein, BV-brachial artery BA-brachial artery, BV-original position
of basilic vein, AVF-position of newly
created fistula
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Table 4- Normal Doppler US in AVFs

* Feeding artery Monophasic flow
Large diastolic component

* Anastomosis Perivascular tissue vibration
Very turbulent flow over long stretch

* Draining vein Pulsatile flow (arterialized vein)

* Volume flow > 500 mL/min

Dilatation of feeding artery & draining vein
after several years of use
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Figure 7: Vascular anatomy of upper extremity
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Figure 8- Vein Transposition
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Table-5: AVF Complications

Complications of AVFs  Clinical features Incidence

associated with chronic use %

Thrombosis Severe pain at the site of thrombosis, palpation of thrombus at the AVF site, tremors and 17-25
absence of feeling

Stenosis Difficulties in cannulation, painful arm edema, prolonged bleeding time after cannulation 14-42
or after removal of the dialysis needles

Congestive heart failure  Dyspnea, orthopnea, paroxysmal nocturnal dyspnea and edema 122-17

Ischemic neuropathy Severe pain distal to the anastomosis, sensory loss, weakness of the hand and fingers, and 1-10
eventually paralysis of the muscles innervated by the radial, ulnar and median nerves

Steal syndrome Pale/blue and/or cold hand without pain/or pain during exercise andfor hemodialysis, 2-8
ischemic pain at rest, ulceration, necrosis and gangrene

Aneurysm Diffuse, progressive degeneration of the entire AVF. Signs of bleeding, infection or ulceration 5-6

Infection Local signs of infection (calor, dolor and rubor) 2-3
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Figure 1: Stepwise Approach to Peri-Operative Cardiac Assessment for CAD
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Table 2. Published Recommendations for Testing for CAD in Asymptomatic Kidney
Transplantation Candidates

Reference I
2012 AHA Scientific Noninvasive stress testing may be consi in kidney i with no active cardiac conditions on the basis
Statement of the presence of multiple CAD nsk factors regardless of functional status (Class lib, Level of Evidence C)
Relevant risk factors among transplantation candidates include diabetes meliitus, prior cardiovascular disease, =1 y on dialysis,
LV hypertrophy, age =60 y, smoking, hypertension, and dyslipidemia; the specific number of risk factors that should be used to
prompt testing remains to be i but the i i =3 fo be
2007 ACC/AHA No testing recommended if functional status =4 METS
Perioperative If functional status -4 METS or unknowm, then consideration of noninvasive stress testing is i based on the ]
Guidelines for clinical risk factors
ic heart disease
Surgery (7) Compensated or prior heart failure
Diahetes mellitus
Renal insufficiency
Cerebrovascular disease
Recommendations for testing are stronger if -3 clinical risk fan:lnrs are pnzsent but may be considered in those with 1-2 risk factors
2007 Lisbon Acknowledges that there are no data i ] that of patients in itself prevents cardiac events;
Conference (13) noninvasive and/or invasive testing should be considered in highest-risk patients with the following conditions
Diabetes mellitus
Prior cardiovascular disease
Multiple cardiac risk factors such as =1 y on dialysis, LV hyperirophy, age =60 y, smoking, hypertension, and dyslipidemia
Does not specify the number of risk factors to justify testing
2005 NKF/KDOOI Norinvasive stress testing recommended for
Guidelines (12) All patients with diabetes; repeat every 12 mo
All patients with prior CAD
I not revascularized, repeat every 12 mo
If prior PCI, repeat every 12 mo
I prior CABG, repeat after first 3 y and then every 12 mo
Repeat every 24 mo in “high-risk™ nondiabetic patients defined as
=2 traditional risk Factors
Known history of CAD
LVEF =40%
Peripheral vascular disease
2001 AST Noninvasive stress testing recommended for patients at “high risk,” defined as renal disease from diabetes, prior history of
idelines (16) ischemic heart disease, or =2 risk factors
Coronary angiography for possible ization before i ded for patients with a positive stress test
Revascuilarization before il for patients with critical coronary lesions
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** Its recommended to do exercise test for patients with unknown function class.
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Figure 6. Treatment Algorithm for the Timing of Elective Noncardiac Surgery in
Patients with Coronary Stents
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