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Preface

     Guidelines for the management of chronic kidney disease (CKD) patients before they reach the stge that requires dialysis have been developed worldwide to help care takers of this population manage their patients in a better quality conditions. The renal community in Saudi Arabia may feel that such guidelines are timely required based on current surveys conducted by the Saudi Center for Organ Transplantation (SCOT).

    A committee of the distinguished leaders in the field of Nephrology in Saudi Arabia was formed by the SCOT to establish the guidelines for the evaluation and conservative management of the CKD patients and their input is highly appreciated.We included in this supplement the prominent studies that were carried out in Saudi Arabia and categorized the guidelines into CKD evaluation and conservative therapy in the light of international experience in this topic.We have already guidelines about the management of anemia, bone disease, hemodialysis, peritoneal dialysis, and transplantation for the CKD patients.We hope that this work guides the dialysis centers in Saudi Arabia to establish specific protocols for the evaluation and conservative management of the CKD patients and look forward to update them regularly.
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Introduction
   Chronic kidney disease (CKD) is a worldwide public health problem. Morbidity and mortality rates of the CKD patients on dialysis are elevated. Annual mortality rate of dialysis patients is in excess of 15%. Expected remaining lifetimes of patients treated by dialysis were far shorter than the age-matched general population, varying (depending on gender and race) from 7.1 to 11.5 years for patients aged 40 to 44 years, and from 2.7 to 3.9 years for patients aged 60 to 64 years. The mean number of comorbid conditions in dialysis patients is approximately 4 per patient, the mean number of hospital days per year is approximately 15, and self-reported quality of life is far lower than the general population.1

        In Saudi Arabia, there is a rising incidence and prevalence of kidney failure. The prevalence of end-stage renal disease (ESRD) has doubled in the past 10 years and is expected to continue to rise steadily in the future.2 Data from the 2005 Annual Report of the Saudi Center for Organ Transplantation (SCOT) documented the incidence of ESRD in 2005 of more than 2000, or 120 per million individuals per year new patients required renal replacement therapy. The point prevalence of ESRD on December 31, 2005 was 16606, or 840 per million population, of whom 51% were treated by dialysis and 49% had functioning kidney transplants.2
   Definition of chronic kidney disease includes functional and/or structural kidney damage for more than three months with or without decrease in glomerular filtration rate (GFR). The changes are either pathological changes or abnormalities of the markers of kidney damage in the blood or urine composition or imaging tests. The decrease of the GFR below 60 ml/min/1.73 m2 for three months with or without damage for more than three months is another sufficient definition for CKD. 4-6 Most chronic kidney diseases tend to progress and worsen over time. The risk of adverse outcomes in chronic kidney disease can be further stratified by the severity of disease and rate of progression. Defining chronic kidney disease and classifying the stages of severity would provide a common language for communication among providers, patients and their families, investigators, and policy-makers, and a framework for developing a public health approach to affect care and improve outcomes of chronic kidney disease. This is analogous to the known categorization of cardiac or hypercholesterolemic patients.
   Prevalence of reduced kidney function is reported as high as 11% of the general population, which is almost 30-fold higher compared to the prevalence of ESRD. The prevalence of the high risk group for CKD (such as diabetics, hypertensives, autoimmune and genetic disease patients) forms similar percentage of another 11%.7-11
   The evaluation and management of chronic kidney disease has focused on diagnosis and treatment of specific kidney diseases, and dialysis or transplantation for kidney failure. Increasing evidence, accumulated in the past decades, indicates that the poor outcomes of CKD can be prevented or delayed through interventions during earlier stages of CKD, irrespective of the cause.12-19
      Early stages of kidney disease can be detected through laboratory testing. Measurement of serum creatinine and estimation of GFR can identify patients with reduced kidney function.20-79 Measurement of urinary albumin excretion can identify some, but not all patients with kidney damage.80-99 
   Prevention requires a clear understanding of prevalence and outcomes of disease, earlier stages of disease, antecedent risk factors, and appropriate treatments for populations at risk. There is a spectrum of risk for adverse outcomes, ranging from “very high risk” in those with the disease, to “high risk” in those with risk factors for developing the disease, to “low risk” for those without the disease or its risk factors. Strategies to prevent adverse outcomes in individuals at very high risk and high risk should be addressed as well as widespread adoption of life-style modifications to reduce the average risk profile of the population. Individuals without chronic kidney disease, but with risk factors for chronic kidney disease, would constitute the “high risk” group. Individuals without chronic kidney disease or CKD risk factors would constitute the “low risk” group. In this context, screening individuals at increased risk, such as diabetics and hypertensive patients could allow earlier detection of chronic kidney disease.100-105
    Therapeutic interventions at earlier stages of chronic kidney disease are effective in slowing the progression of chronic kidney disease. The major therapeutic strategies that have been tested include strict blood glucose control in diabetes, strict blood pressure control, angiotensin-converting enzyme (ACE) inhibitors and angiotensin-receptor blockers (ARB), and dietary protein restriction.106-123 Conceivably, treatment of CVD risk factors in earlier stages of chronic kidney disease could also reduce adverse outcomes of cardiovascular disease before and after development of kidney failure. Most interventions for the cardiovascular risk factors that are effective in the general population can also be applied to patients with chronic kidney disease.124-134
   Adherence to standards for care or outcomes for patients with earlier stages of chronic kidney disease is difficult to ascertain.135-140 However, even in the absence of prospective controlled studies related to this issue, there is substantial evidence of “under-diagnosis” and “under-treatment.” In one study, the adequacy of drug treatment of hypertension in patients with elevated serum creatinine revealed that only 75% of the patients had received treatment. 136 However, only 11% had their blood pressure reduced to the recommended level of <130/85 mmHg; only 27% had their blood pressure reduced to <140/90 mm Hg. In another study, ACE-inhibitors were prescribed in only 32% of the diabetic patients with elevated serum creatinine, and the finding was reported in the discharge summary in only 10%, while ACE-inhibitors were prescribed in only 33% of the diabetics with proteinuria, and the finding was recorded in the discharge summary in only 8%. Similar percentages were found among the non-diabetics. 137 A third study about the adequacy of preparation for initiation of dialysis revealed that among patients beginning hemodialysis, 52% of patients had severe anemia (hematocrit <28%), 54% did not have a permanent vascular access (temporary catheter for 60 days of initiation of dialysis), 39% were referred to a nephrologist late (less than 3 months prior to initiation of dialysis), and 24% initiated dialysis at very low levels of kidney function (estimated GFR <5 mL/min/1.73 m2). Similar findings were found among the patients started on peritoneal dialysis. 8  
   Major outcomes of chronic kidney disease include loss of kidney function leading to kidney failure and development of cardiovascular disease. Cardiovascular disease events are more common than kidney failure in patients with chronic kidney disease, cardiovascular disease in patients with chronic kidney disease is treatable and potentially preventable and chronic kidney disease appears to be a risk factor for cardiovascular disease. 141-148 Cardiovascular disease is the leading cause of death in patients with kidney failure in all stages including transplanted patients. After adjusting for age, gender, race, and diagnosis of diabetes, mortality from cardiovascular disease is far higher in patients with kidney failure compared to the general population. Among patients treated by dialysis, the risk ranges from 500-fold higher in individuals aged 25-35 to 5-fold higher in individuals aged >85 years. 108
   Among the most important complications are high blood pressure, anemia, malnutrition, bone disease, neuropathy, and decreased overall functioning and well-being. 149-166 At very low levels of GFR, these complications are common. The pathogenesis of these complications varies among organ systems and is often complex. In many cases, early treatment can prevent or ameliorate complications.

    Dialysis and transplantation are effective, although not optimal, therapies for kidney failure. These therapies require intensive resources. It is necessary to improve the preparation of patients for kidney replacement therapy, as well as to improve the efficacy of dialysis and transplantation. This can be accomplished through better care of the CKD patients prior to the end stage. Many studies have shown a relationship between severity of complications before kidney replacement therapy and outcomes. 12 A team approach to the management of patients is usually required, including physicians, nurses, dietitians, social workers, pharmacists, and physical, occupational, and vocational rehabilitation professionals as well as patients' families. Patient education must begin far in advance in order to prepare patients to cope with their illness and the demands of their treatment as well as possible. Saudi Center for Organ Tranasplantation (SCOT) has published guidelines for the management of the hemodialysis, peritoneal dialysis, and transplantation during 2006.

   In our guidelines about the conservative management of the CKD patients, we address the following issues: screening of patients, differential diagnosis, utility of proteinuria in diagnosis and treatment, estimating and slowing progression, cardiovascular disease risk assessment and reduction, clinical evaluation of adults with decreased GFR, and decreased GFR and chronic kidney disease in the elderly.


Evaluation and Conservative Management of the CKD Patients in Saudi Arabia

Over the past 20 years there has been valuable research related to this issue from the dialysis centers in Saudi Arabia. We summarize these reports in chronological sequence in order to stimulate more research in the future:

1. In 1988, Abdurrahman et al168 reported about childhood renal disorders in Saudi Arabia.
2. In 1989, Abdurrahman et al169 reported about proteinuria selectivity index in Saudi children with nephrotic syndrome. 

3. In 1990, Huraib et170 al reported about the spectrum of renal disease found by kidney biopsies at King Khalid University Hospital. 
4. In 1990, Souqiyyeh et al171 reported about alveolar hemorrhage associated with glomerulonephritis. 

5. In 1990, Mahmoud et al172 reported about oxalosis presentation with renal failure in twin Infants. 

6. In 1990, Mahmoud et al173 reported about the predictive value of initial steroid response in children with primary nephrotic syndrome. 

7. In 1990, Mahmoud et al174 reported about medullary sponge kidney with bilateral congenital pelvi-ureteric junction obstruction. 

8. In 1991, al Rasheed et al175 reported about Henoch-Schonlein syndrome in Saudi Arabia. 
9. In 1991, Mahmoud et al176 reported about Prognostic criteria of crescentic glomerulonephritis in children. 

10. In 1991, Souqiyyeh et al177 reported about Postpartum Hemolytic-uremic syndrome. 
11. In 1991, Aldrees et al178 reported about chronic renal failure in children in 36 Saudi Arabian hospitals. 

12. In 1991Mahmoud et al179 reported about the pattern of presentation and prognosis of common congenital urinary system anomalies in Saudi Arabia children. 
13. In 1992, Al-Mohareb et al180 reported about thrombotic thrombocytopenic purpura at King Khalid University Hospital. 
14. In 1993, Abdurrahman et al 181 reported about failure of clinical and laboratory characteristics to differentiate mesangial proliferative from minimal-change nephrotic syndrome. 

15. In 1993, Mousa et al182 reported about crescentic glomerulo-nephritis secondary to IgA nephropathy treated with plasma exchange. 

16. In 1994 al Herbish et al183 reported about growth hormone and IGF1 profile in short children with osteopetrosis. 

17. In 1994, Al-Momen et al184 reported about potentiation of the action of warfarin by bezafibrate in patients with the nephrotic syndrome. 

18. In 1995, Alballa 185 reported about systemic lupus erythematosus in Saudi patients. 

19. 1995, Hussein et al186 reported about the role of plasmapheresis in the treatment of severe lupus nephritis: A Case Report. 

20. In 1996, Al Harbi 187 reported about.Henoch-Schoenlein syndrome in children: experience from southern part of Saudi Arabia. 

21. In 1996, Mitwalli et al188 reported about the pattern of glomerular disease in Saudi Arabia. 

22. In 1996, Abu El-Hana et al189 reported about thyroid function in children with chronic renal failure. 

23. In 1997, Al Rasheed190 reported about the impact of renal biopsy in the clinical management of childhood renal disease.  

24. In 1997, Mitwalli et al191 reported about etiology of end-stage renal disease in two regions of Saudi Arabia. 

25. In 1997, Al Menawy et al192 reported about percutaneous renal biopsy and its findings in children and adolescents in Saudi Arabia. 

26. In 1998, Al-Harbi et al193 reported about paroxysmal nocturnal hemoglobinuria and renal failure. 

27. In 1999, Al-Homrany194 reported about the pattern of renal diseases among adults in Saudi Arabia. 

28. In 1999, Al-Anazi195 reported about membranous glomerulo-nephritis in a patient presenting with chyluria, probably due to filariasis: how far should we investigate? 

29. In 2000, Al Fakeeh et al196 reported about cerebral venous thrombosis in the nephrotic Syndrome. 

30. In 2000, Huraib et al197 reported about the spectrum of glomerulonephritis in Saudi Arabia: the results of the Saudi Registry. 

31. In 2000, Mitwalli et al198 reported about prevalence of glomerular diseases at King Khalid University Hospital. 

32. In 2000, Mousa et al199 reported about renal biopsies performed over one-year at the Riyadh Armed Forces Hospital. 

33. In 2000, Bernieh et al200 reported about the spectrum of glomerulonephritis in adults in Madinah Munawarah region. 

34. In 2002, Alshaya et al201 reported about Levamisole treatment in steroid sensitive nephrotic syndrome. 

35. In 2002, Qari202 reported about the clinical pattern of systemic lupus erythematosus in western Saudi Arabia. 

36. 2002Al-Turki203 reported about blood sugar control, ophthalmology referral and creatinine level among adult diabetic patients in Primary Health Care. 
37. In 2002, Al-Ibrahim et al204 reported about Urinary tract infection and vesicouretral reflux in Saudi children. 

38. In 2002, Shaheen et al205 reported about pre-end stage chronic renal failure at Jeddah Kidney Center. 

39. In 2004, Al-Homrany et al206 reported about the significance of proteinuria in type 2 diabetic patients treated at a primary health care center. 
40. In 2004, Lary207 reported about urinary enzymes and micro-albuminuria as indicators of renal involvement in patients with diabetes mellitus in Saudi Arabia. 

41. In 2004, Al-Ghwery et al208 reported about chronic renal failure among children in Riyadh Military Hospital. 

42. In 2004, Al Salloum209 reported about pulse cyclophosphamide therapy in steroid resistant nephrotic syndrome associated with mesangial proliferative glomerulonephritis.  

43. In 2004, Al Wakeel et al210 reported about the spectrum and outcome of primary glomerulonephritis, 

44. In 2006, Al-Tuwijri et al211 reported about hypertension control and co-morbidities in primary health care centers. 



G U I D E L I N E S

S T A T E M E N T S


I. Screening of CKD patients
A. The stages of CKD, estimated prevalence in the general population, and general strategies in each stage are shown in the following table 1.

B. The suffix 'P' may be applied to the corresponding CKD stage for all patients with at least moderate proteinuria (> 1 g/day) because of the increased risks of cardiovascular disease and CKD progression in this group. 

C. The suffix 'T' may be applied to the corresponding CKD stage for all kidney transplant 

recipients at any level of GFR
because of the increased risks of cardiovascular disease and CKD progression in this group. 

D. The suffix 'D' may be applied to CKD stage 5 to denote patients receiving dialysis. 

E. Adverse outcomes of chronic kidney disease can often be prevented or delayed through early detection and treatment.

F. Earlier stages of chronic kidney disease can be detected through routine laboratory measurements.
	Stage
	Description
	GFR

(ml/min/1.73 m2 )
	Estimated prevalence in the general population
	Action

	
	At increased risk
	>90 With CKD risk factors
	10-15 %
	Screening CKD risk reduction

	1
	Kidney damage with normal or ↑GFR
	>90
	3-4%
	-Diagnosis and treatment

-Treatment of co-morbid conditions

-Slowing progression

-CVD risk reduction   

	2
	Kidney damage with mild ↓ GFR
	60-89
	3.0 %
	Estimating progression

	3
	Moderate↓ GFR
	30-59
	4-5 %
	Evaluating and treating complications

	4
	Severe↓ GFR
	15-29
	0.2 %
	Preparation for kidney replacement therapy

	5
	Kidney failure
	<15 
(or dialysis)
	0.1%
	Replacement therapy




G. The presence of chronic kidney disease should be established, based on presence of kidney damage and level of GFR irrespective of diagnosis. 

H. The evaluation and treatment of patients with chronic kidney disease requires understanding of separate but related concepts of diagnosis, comorbid condi-tions, severity of disease, complications of disease, and risks for loss of kidney function and cardiovascular disease.
I. Patients with chronic kidney disease should be evaluated to determine:
1. Diagnosis (type of kidney disease). 

2. Comorbid conditions. 

3. Severity, assessed by level of kidney function. 

4. Complications, related to level of kidney function. 

5. Risk for loss of kidney function. 

6. Risk for cardiovascular disease. 
J. Treatment of chronic kidney disease should include: 

1. Specific therapy, based on diagnosis. 

2. Evaluation and management of comorbid conditions. 

3. Slowing the loss of kidney function.

4. Prevention and treatment of cardiovascular disease.

5. Prevention and treatment of complications of decreased kidney function. 

6. Preparation for kidney failure and kidney replacement therapy. 

7. Replacement of kidney function by dialysis and transplantation, if signs and symptoms of uremia are present. 

8. A clinical action plan should be developed for each patient, based on the stage of disease as defined by the CKD classification. 
K. Review of medications should be performed at all visits for the following: 
1. Dosage adjustment based on level of kidney function. 

2. Detection of potentially adverse effects on kidney function or complications of chronic kidney disease. 

3. Detection of drug interactions. 

4. Therapeutic drug monitoring, if possible. 

5. Self-management behaviors should be incorporated into the treatment plan at all stages of chronic kidney disease. 

6. Patients with chronic kidney disease should be referred to a specialist for consultation and

co-management if the evalu- ation of the patient, or the recommended treatment can-not be carried out.
L.  In general, patients with GFR <30 mL/min/1.73 m2 should be referred to a nephrologist. 

II. Individuals at increased risk of chronic kidney disease

A.  Some individuals without kidney damage and with normal or elevated GFR are at increased risk for development of chronic kidney disease. 

B. All individuals should be assessed, as part of routine health encounters, to deter-mine whether they are at increased risk of developing chronic kidney disease, based on clinical and socio-demographic factors. 

C. Individuals at increased risk of developing chronic 


kidney disease should undergo testing for markers of kidney damage (e.g. urine tests, imaging) and to estimate the level of GFR. 

D. Individuals found to have CKD should be evaluated and treated.

E. Individuals at increased risk, but found not to have chronic kidney disease, should be advised to follow a program of risk factor reduction, if appropriate, and undergo repeat periodic evaluation. 

III. Evaluation of laboratory measurements for clinical assessment of kidney disease
1. Estimation of GFR

A. Estimates of GFR are the best overall indices of the level of kidney function.

B. The level of GFR should be estimated from prediction equations that take into account the serum creatinine concen-tration and some or all of the following variables: age, gender, race and body size. The following equations provide useful estimates of GFR: 

C. In adults, the Modification of Diet in Renal Disease (MDRD) Study and Cock-croft-Gault equations.
1.  Abbreviated MDRD equation: estimated GFR =186x(Scr (mg/dl x0.011 if Scr was in µmo/L))-1.154 x age (years)-0.203 x(0.742 if female)x(1.210 if black). This equation is not yet validated for Saudis, and it may need further modification. 
2. Cockcroft-Gault equation: Ccr = (140-age (years) x weight(kg) x (0.85 if female)/

(72 x Scr(mg/dl x 0.011 if Scr was in µmo/L)
D. In children, the Schwartz and Counahan-Barratt equations.
1.  Schwartz equation:GFR= 0.55 x height (cm) / Scr (mg/dl) or GFR= 43 x height (cm) / Scr (µmo/L)
2. Counahan-Barratt equation: The GFR = (40 x height) /  Scr (µmo/L)
E. The serum creatinine concentration alone should not be used to assess the level of kidney function. 

F. Clinical laboratories should report an estimate of GFR using a prediction equation, in addition to reporting the serum creatinine measurement. 

G. Autoanalyzer manufacturers and clinical laboratories should calibrate serum creatinine assays using an international standard. 

H. Measurement of creatinine clearance using timed (for example, 24-hour) urine collections does not improve the estimate of GFR over that provided by prediction equations. A 24-hour urine sample provides useful information for: 

1. Estimation of GFR in individuals with exceptional dietary intake (vegetarian diet, creatine supplements) or muscle mass (amputation, malnutrition, muscle wasting). 

2. Assessment of diet and nutritional status (see the guidelines of hemodialysis management in Saudi Arabia 2006 ). 

3.  Need to start dialysis.
4. Extremes of age and body size.

I. There is a growing literature on using serum cystatin C to estimate GFR. However, limited sample size, statistical methodology, lack of information on cystatin C assay calibration, and conflicting results make the available data inadequate for recommending cystatin C measurement for widespread clinical application. 

2. Assessment of proteinuria
A. 
Persistently increased protein excretion is usually a marker of kidney damage.

B. The excretion of specific types of protein, such as albumin or low molecular weight globulins, depends on the type of kidney disease that is present.

C. Increased excretion of albumin is a sensitive marker for chronic kidney disease due to diabetes, glomerular disease, and hypertension. 

D. Increased excretion of low molecular weight globulins is a sensitive marker for some types of tubulointerstitial disease.

E. Under most circumstances, untimed (“spot”) urine samples should be used to detect and monitor proteinuria in children and adults. 

F.  It is usually not necessary to obtain a timed urine collection (overnight or 24-hour) for most evaluations in either children or adults. 

G. First morning specimens are preferred, but random specimens are acceptable if first morning specimens are not available. 

H. In most cases, screening with urine dipsticks is acceptable for detecting proteinuria: 
1. Standard urine dipsticks are acceptable for detecting increased total urine protein. 

2. Albumin-specific dipsticks are acceptable for detecting albuminuria. 

3.    Patients with a positive dipstick test (1+ or greater) should undergo confirmation of proteinuria by a quanti-tative measurement (protein-to-creatinine ratio or albumin - to-creatinine ratio) within 3 months. 
I. Patients with two or more positive quantitative tests temporally spaced by 1 to 2 weeks should be diagnosed as having persistent proteinuria and undergo further evaluation and management for chronic kidney disease. 

J. Monitoring proteinuria in patients with chronic kidney disease should be performed using quantitative measurements.
K. When screening children for chronic kidney disease, total urine protein should be measured in a spot urine sample using either: 

1. Standard urine dipstick. 

2. Total protein-to-creatinine ratio. 

3. Orthostatic proteinuria must be excluded by repeat measurement on a first morning specimen if the initial finding of proteinuria was obtained on a random specimen. 

4. When monitoring proteinuria in children with chronic kidney disease, the total protein-to-creatinine ratio should be measured in spot urine specimens.
  3. Other markers:

A. Markers of kidney damage in addition to proteinuria include abnormalities in the urine sediment and abnormalities on imaging studies. 

B. Urine sediment examination or dipstick for red blood cells and white blood cells should be performed in patients with chronic kidney disease and in individuals at increased risk of developing chronic kidney disease. Significant numbers of erythrocytes, leukocytes, or cellular casts in urinary sedi-ment suggest the presence of acute or chronic kidney disease requiring further work-up.
C. Imaging studies of the kidneys should be performed in patients with chronic kidney disease and in selected individuals at increased risk of developing chronic kidney disease. 

D. Although several novel urinary 

markers (such as tubular or low-molecular weight proteins, N-acetyl-β-D-glucosaminidase (NAG), retinol-binding protein (RBP), β-2-microglobulin and specific mono-nuclear cells) are not valid yet for clinical decision-making at present. 

IV. Complications of CKD
1. Level of GFR and hypertension

A. High blood pressure is both a cause and a complication of chronic kidney disease. 

B. As a complication, high blood pressure may develop early during the course of chronic kidney disease and is associated with adverse outcomes such as faster loss of kidney function and development of cardio-vascular disease.

C. Blood pressure should be closely monitored in all patients with chronic kidney disease. 

D. Treatment of high blood pressure in chronic kidney disease should include specification of target blood pressure levels, nonpharma-cologic therapy, and specific antihypertensive agents for the prevention of progression of kidney disease and develop-ment of cardiovascular disease.
2. Level of GFR and anemia
A. Anemia usually develops during the course of chronic kidney disease and may be associated with adverse outcomes.

B. Patients with GFR <60 mL/min/1.73 m2 should be evaluated for anemia. The evaluation should include measurement of hemoglobin level. 

C. Anemia in chronic kidney disease should be evaluated and treated (see Guidelines for Anemia of Chronic Kidney Disease in Saudi Arabia).
3. Level of GFR and nutritional status
A. Protein energy malnutrition (PEM) develops during the course of chronic kidney disease and is associated with adverse outcomes. 
B. Low protein and calorie intake is an important cause of malnutrition in chronic kidney disease.

C. Patients with GFR <60 mL/min/1.73 m2 should undergo assessment of dietary protein and energy intake and nutritional status (see guidelines for nutrition in the Guidelines for hemo-dialysis in Saudi Arabia). 

D. Patients with decreased dietary intake or malnutrition should undergo dietary modification, counseling and education, or specialized nutrition therapy.
E. PEM is characterized by the insidious loss of body fat and somatic protein stores, diminished serum protein concentrations, and poor performance status and function.
F. Serum albumin, serum prealbumin, and serum transferrin levels are used to measure visceral protein.
G. Serum albumin concentration, even when only slightly less than 40 g/L, is one of the most important markers of PEM in patients with chronic kidney disease.  
H. Anthropometry (edema-free weight, body mass index (BMI): weight (kg)/ Heigt (m2), assessment of arm fat and muscle) has been used to estimate body composition and nutritional adequacy. Reproducibility of anthro-pometry measurements is poor and is dependent upon the skill of the observer. 

I.      Subjective global assessment (SGA) has been proposed as an easy, useful, and clinically valid method for nutritional assessment. SGA includes subjective data (disease state, weight changes), indicators of poor nutritional status (appetite, food intake, gastro-intestinal symptoms), and the clinical judgment of the clinician. 

J.      The limitation of SGA is its reliance on subjective data. There are no studies which correlate anthropometric measurements or SGA with clinical outcome in patients with chronic kidney disease. 

K. Serum bicarbonate concen-tration, as a measure of acid-base balance, has been used to assess malnutrition in chronic kidney disease.
L. Studies show that uremic acidosis causes an increase in protein degradation. Correction of acidosis is accompanied by a decrease in protein tissue breakdown.

M. Assessment of nutrient intake can be useful in identifying PEM and several measures of dietary intake have been utilized in patients with chronic kidney disease. These include measurement of protein equivalent of total nitrogen appearance (PNA) as a marker of dietary protein intake, measurement of basal energy expenditure (BEE) as a measure of dietary energy needs, and dietary interviews or diaries as markers of overall intake. 

N. Total serum cholesterol can be a useful marker for energy intake, but not for protein intake.

O. The challenge for the clinician is to appropriately monitor the nutritional indices in patients with chronic kidney disease. While each marker has its own advantage in terms of precision and predictability, it is recommended that these markers be used in a comple-mentary fashion to optimize assessment of patients with chronic kidney disease and to tailor specific interventions.

P. It is important for the clinician to educate patients about a proper diet, since hyper-phosphatemia, hyperkalemia, and metabolic acidosis may develop during chronic kidney disease.

Q. Medical nutrition therapy includes diet modification, counseling, and educa-tion leading to the development of a personal diet plan to achieve nutritional goals and desired health outcomes.

R. Specialized nutrition therapies include:

S. Supplementation with medical foods for those unable to obtain adequate nutrients through food intake only.
T. Enteral nutrition delivered via tube feeding into the gastrointestinal tract for those unable to ingest or digest food.
U. Parenteral nutrition delivered via intravenous infusion for those unable to absorb nutrients.

V. Other causes of malnutrition in chronic kidney disease include hormonal derangements such as resistance to insulin, growth hormone and insulin-like growth factor 1, and chronic inflammatory state.
W. The nutritional status of patients with chronic kidney disease should be monitored at regular intervals:
1. Every 6 to 12 months for patients with GFR 30 to 59 mL/min/1.73 m2 (CKD Stage 3).

2.  Every 1 to 3 months for patients with GFR <30 mL/min/1.73 m2 (CKD Stages 4 and 5). 

X. If PEM develops or persists despite vigorous attempts to optimize protein and energy intake, and there is no apparent cause for malnu-trition other than low nutrient intake, initiation of main-tenance dialysis or kidney trans-plant is recommended.
4. Bone disease and disorders of calcium and phosphorus metabolism
A. Bone disease and disorders of calcium and phosphorus metabolism develop during the course of chronic kidney disease and are associated with adverse outcomes.

B. Patients with GFR <60 mL/min/1.73 m2 should be evaluated for bone disease and disorders of calcium and phosphorus metabolism. 

C. Patients with bone disease and disorders of bone metabolism should be evaluated and treated (see Guidelines on Bone Metabolism and Disease in Chronic Kidney Disease in Saudi Arabia, 2006).
5. Level of GFR and Neuropathy
A. Neuropathy develops during the course of chronic kidney disease and may become symptomatic (uremic encepha-lopathy, uremic polyneuro-pathy, autonomic functional abnormalities. 
B. Neuropathy is associated with worse outcomes in CKD patients. Objective findings of neuropathy can be detected before symptoms arise. There is tendency to have more impairment with progession of CKD.
C. Patients with CKD should be periodically assessed for central and peripheral neurologic involvement by eliciting symptoms and signs during routine office visits or exams. 

D. Specialized laboratory testing for neuropathy in patients with CKD is indicated only in the presence of symptoms, (electro-encephalography (EEG), sleep studies, nerve conduction velocity (NCV, The most sensitive test for detection of asymptomatic peripheral neuropathy).
E. There are currently no convincing data to suggest that there is benefit of NCD or nerve biopsies in asymp-tomatic patients. 

F. Symptoms of peripheral neuropathy generally do not present unless the GFR is under 12 to 20 ml/min, or uremia has been present for at least 6 months. 

G. Treatment with dialysis improves the more severe symptoms and findings of central nervous system (CNS) involvement and improves the symptoms of polyneuropathy; however, NCV remains abnormal in up to 60% to 80%.

H. The symptoms and findings of peripheral neuropathy are dramatically improved by transplantation.
6. CKD diabetic complications

A. The risk of cardiovascular disease, retinopathy, and other diabetic complications is higher in patients with diabetic kidney disease (DKD) than in diabetic patients without kidney disease.

B. Prevention, detection, evaluation, and treatment of diabetic complications in patients with CKD should follow published guidelines and position statements. 

C. Guidelines regarding angio-tensin-converting enzyme inhibitors or angiotensin-receptor blockers and strict blood pressure control are particularly important since these agents may prevent or delay some of the adverse outcomes of both kidney and cardiovascular disease. 

D. Application of published guidelines to diabetic patients with DKD should take into account their “higher-risk” status for diabetic complications (neuropathy, retinopathy, cardiovascular disease).
7. CKD with with cardiovascular disease

A. Patients with CKD, irrespe-ctive of diagnosis, are at increased risk of cardio-vascular disease (CVD), including coronary heart disease, cerebrovascular disease, peripheral vascular disease, and heart failure.

B. Both “traditional” and “CKD related (nontraditional)” CVD risk factors may contribute to this increased risk.

C. All patients with CKD should be considered in the “highest risk” group for cardiovascular disease, irrespective of levels of traditional CVD risk factors. 

D. All patients with CKD should undergo assessment of CVD risk factors, including: 

1. Measurement of “tradi-tional” CVD risk factors in all patients (e.g. hyper-tension, hyperglycemia, hyper-lipidemia, smoking, psychological stress, physi-cal inactivity, family history of CVD, meno-pause, and increased thrombogenicity). 

2.       Individual decision-making regarding measurement of selected “CKD-related” CVD risk factors in some patients (e.g. inflammation, proteinuria, hyperhomo-cysteinemia, advanced glycation products. 
E. Recommendations for CVD risk factor reduction should take into account the “highest-risk” status of patients with chronic kidney disease.


8. Level of GFR and rehabilitation
A. Impairments of rehabilitation and well-being develop during the progression of CKD and are associated with adverse outcomes.
B. Impaired rehabilitation may be related to socio-demographic factors (late referral and inadequate pre-dialysis care; symptoms; effects of illness on physical, psychological (e.g. depression), and social functioning (e.g. employment); and satisfaction with health and care), complications of CKD, or possibly directly due to reduced GFR.

C. CKD patients with GFR <60 mL/min/1.73 m2 have higher prevalence of impairments in indices of rehabilitation should undergo regular assessment for impairment of rehabilitation: 

1. To establish a baseline and monitor changes in functioning and well-being over time. 

2. To assess the effect of interventions on functionning and well-being.
D. Assess functioning and well-being in CKD patients using standardized survey instru-ments that are valid, reliable, responsive to changes, easily interpretable, and easy to use, such as the Medical Outcomes Study 36-Item Short Form (SF-36), or the Kidney Disease Quality of Life (KDQOL). 

E. Assess patient functioning and well-being early in chronic kidney disease to establish a baseline, to maintain or improve health status, and to manage the disease continum by linking clinical and health outcomes with functional status outcomes.

F. Regularly reassess functioning and well-being to ascertain the patient's current status and the effectiveness of interventions. 

G. Reassessment is needed when a patient reports:

1.  Increased frequency or severity of symptoms has a new complication of kidney disease.

2. Having an access for dialysis placed.

3. Initiation on dialysis.

4. Changing modality.

5. Participation in a clinical or rehabilitative inter-vention (eg, counseling, peer support, education, physical therapy or independent exercise, or vocational rehabilitation).

V. Factors associated with progression of CKD

A. The level of kidney function tends to decline progressively over time in most patients with chronic kidney diseases.

B. The rate of GFR decline is often relatively constant over time in an individual patient; however, the rate of GFR decline is highly variable among patients, ranging from slowly progressive over decades, to rapidly progressive over months.

C. The rate of GFR decline is related to the type of kidney disease. Diabetic kidney disease, glomerular diseases, polycystic kidney disease, and kidney disease in transplant recipients are associated with a faster GFR decline than hypertensive kidney disease and tubulointerstitial kidney diseases.

D. The rate of GFR decline should be assessed in patients with chronic kidney disease to:
1.  Predict the interval until the onset of kidney failure; 

2.  Assess the effect of interventions to slow the GFR decline. 

E. Among patients with chronic kidney disease, the rate of GFR decline should be estimated by: 
3.   Computing the GFR decline from past and ongoing measurements of serum creatinine. 

4.   Ascertaining risk factors for faster versus slower GFR decline, including:
a. Type (diagnosis) of kidney disease.

b. Nonmodifiable ( male gender, older age, race, low baseline kidney function)
c. Modifiable factors (higher level of proteinuria, lower serum albumin concen-tration, higher blood pressure level, poor glycemic control, and smoking). 

d. The data are not sufficient to state that dyslipidemia (high levels of total cholesterol, triglycerides, or low density lipoprotein, and low levels of high density lipoprotein) is associated with a faster rate of progression of CKD.

F. Interventions to slow the progression of kidney disease should be considered in all patients with CKD. 

G. Interventions that have been proven to be effective include: 
1. Strict glucose control in diabetes in type 1 diabetes is to lower HgbA1c, so as to achieve maximum preven-tion of complications with due regard for patient safety. The measures may include:
a. Frequent self-monitoring of blood glucose (at least three or four times a day).

b. Medical nutrition therapy.

c. Education in self-management and problem solving.

d. Possible hospitali-zation for initiation of therapy.
2. Type 2 diabetes treatment methods should emphasize diabetes management as a multiple risk factor approach including:

a. Medical nutrition therapy.

b. Exercise.

c. Weight reduction when indicated.

d. Use of oral glucose-lowering agents and/or insulin.

e. Careful attention given to cardiovascular risk factors, including hypertension, smoking, dyslipidemia, and family history. 
3. Strict blood pressure control in diabetics and non-diabetics.
4. Angiotensin-converting enzyme inhi-bition or angiotensin-2 receptor blockade in diabetics and non-diabetics.
5. Partial correction of anemia. 

F. Interventions that have been studied, but the results are inconclusive, include: 

1. Dietary protein restriction. Dietary protein restriction reduced the rate of decline of GFR by only 0.53 ml/min per year. In case it was used then there should be frequent dietitian involvement.
2. Lipid-lowering therapy. 

G. Attempts should be made to prevent and correct acute decline in GFR. Frequent causes of acute decline in GFR include: 

1. Volume depletion. 

2. Intravenous radiographic contrast. 

3. Selected antimicrobial agents (for example, aminoglycosides and amphotericin B).
4. Nonsteroidal anti-inflam-matory agents, including cyclo-oxygenase type 2 inhibitors. 

5. Angiotensin-converting enzyme inhibition and angiotensin-2 receptor blockers :

a. Hyperkalemia in patients with advanced renal insufficiency and/or hyporeninemic hypoaldo-steronism.

b. In older patients with bilateral renal artery stenosis

c. In patients with advanced renal disease even without renal artery stenosis.

d. ACE-inhibitors may cause a rapid decline in renal function.

e. Cough may also occur. 

f. This class of agents is contraindicated in pregnancy and therefore should be used with caution in women of childbearing potential.

6. Cyclosporine and tacrolimus.
7. Obstruction of the urinary tract. 

H. Measurements of serum creatinine for estimation of GFR should be obtained at least yearly in patients with CKD, and more often in patients with: 
1. GFR <60 mL/min/1.73 m2. 

2. Fast GFR decline in the past (≥4 mL/min/1.73 m2 per year). 

3. Risk factors for faster progression. 

4. Ongoing treatment to slow progression. 

5. Exposure to risk factors for acute GFR decline. 
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