Chronic Renal Disease Management Tool Tutorial Introduction

Because renal disease is so common in the population SETMA treats and because SETMA treats so many patients with
diabetes, which is the most common cause of chronic renal failure and ESRD, and because it is possible effectively to
delay the progression of chronic renal disease, SETMA has incorporated the National Kidney Foundation’s (NKF)
treatment guidelines into our tutorial. The following introduction provides an overview of chronic kidney disease. The
importance of this material is seen when you review the education piece which is found on the Evaluation Template
under the heading entitled “Kidney Structure.” It states:

“The two kidneys each contain 1.0-1.3 million independent nephrons. Possibly one-third of
the nephrons could be lost to a chronic disease process or nephrotoxicity without a noticeable
reduction in the whole-kidney glomerular filtration rate. If the remaining two-thirds of the
nephrons hypertrophied so that the single nephron filtration rate increased by 50%, the whole-
kidney glomerular filtration rate would remain the same.

“As a result, the kidney can suffer considerable damage before losing sufficient function to
modify the normal clinical indicators of renal disease, such as the serum creatinine concentration.
Approximately 50% or more of renal capacity can be lost before serum creatinine levels become
abnormal and the disease is detectable clinically:”

It is our hope that the incorporation of the knowledge and treatment strategies identified by the NKF and presented here
will improve the quality of care received by patients treated by SEMTA. The following “Clinical Review” is the work
of the NKD.

Chronic Renal Disease - Clinical Review

Early identification and active management of patients with renal impairment in primary care can improve outcomes.
The number of patients with end stage renal disease is growing worldwide. About 20-30 patients have some degree of
renal dysfunction for each patient who needs renal replacement treatment. Diabetes and hypertension are the two most
common causes of end stage renal disease and are associated with a high risk of death from cardiovascular disease.

Mortality in patients with end stage renal disease remains 10-20 times higher than that in the general population. The
focus in recent years has thus shifted to optimizing the care of these patients during the phase of chronic kidney
disease, before the onset of end stage renal disease. This review summarizes current knowledge about the various
stages of chronic renal disease, the risk factors that lead to progression of disease, and their association with common
cardiovascular risk factors. It also provides strategies for intervention at an early stage of the disease process, which can
readily be implemented in primary care, to improve the overall morbidity and mortality associated with chronic renal
disease.

Summary Points



« Significant renal dysfunction might be present even when serum creatinine is normal or only slightly abnormal

= Renal function declines progressively once creatinine clearance falls by about 25% of normal, but symptoms are
often not apparent until renal failure is advanced

» The baseline rate of urinary protein excretion is the best single predictor of disease progression

» The prevalence of common cardiovascular risk factors is high in chronic renal disease; early identificationand
effective control of these risk factors is important to improve outcomes

 Cardiovascular disease accounts for 40% of all deaths in chronic renal disease

* Potentially reversible causes should be sought when renal function suddenly declines



» Irreversible but modifiable complications (anemia, cardiovascular disease, metabolic bonedisease,
malnutrition) begin early in the course of renal failure

Chronic renal failure is defined as either kidney damage or glomerular filtration rate less than 60 ml/min for
three months or more. This is invariably a progressive process that results in end stage renal disease.

Serum creatinine is commonly used to estimate creatinine clearance but is a poor predictor of glomerular filtration rate,
as it may be influenced in unpredictable ways by assay techniques, endogenous and exogenous substances, renal
tubular handling of creatinine, and other factors (age, sex, body weight, muscle mass, diet, drugs). Glomerular
filtration rate is the "gold standard" for determining kidney function, but its measurement remains cumbersome.

For practical purposes, calculated creatinine clearance is used as a correlate of glomerular filtration rate and is

commonly estimated by using the Cockcroft-Gault formula or the recently described modification of diet in renal
disease equation.

Methods for Estimating Creatinine Clearance (glomerular filtration rate) in ml/min/1.73 m2

» Cockcroft-Gault formula -- Creatinine Clearance = [(140-Age) x (Weight in kg)] / [0.8 x (Serum Creatinine in
mg/dL)] x (0.85 if female)

* Modification of Diet in Renal Disease Equation -- Glomerular filtration rate=186.3x(serum creatinine)
1.154xage 0.203%(0.742 if female)x(1.21 if black)

Chronic Renal Disease
Chronic renal disease is divided into five stages on the basis of renal function. Pathogenesis of progression is complex
and 1s beyond the scope of this review. However, renal disease often progresses by "common pathway" mechanisms,

irrespective of the initiating insult. In animal models, a reduction in nephron mass exposes the remaining nephrons to
adaptive hemodynamic changes that sustain renal function initially but are detrimental in the long term.

Stages of Renal Dysfunction

Stage Description Creatinine Clearance Metabolic Consequences
(GFR) (mL/min/1.73m2)
1 Normal or increased GFR - people at >90
increased risk (box 2) or with early renal
damage
2 Early renal insufficiency 60-89 Concentration of parathyroid hormone starts to
rise (GFR=60-80)
3 Moderate renal failure (chronic renal 30-59 Decrease in calcium absorption (GFR<50)
failure) Lipoprotein activity falls
Malnutrition

Onset of left ventricular hypertrophy
Onset of anemia (erythropoietin deficiency)

4 Severe renal failure (pre-end stage renal |15-29 Triglyceride concentrations start to rise
disease) Hyperphosphatemia

Metabolic acidosis

Tendency to hyperkalemia

5 End stage renal disease (uremia) <15 Azotemia develops




Continuum of Renal Disease (anticlockwise model)
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(CRF=chronic renal failure; ESRD=end stage renal disease; GFR=glomerular filtration rate)

Early Detection

Renal disease is often progressive once glomerular filtration rate falls by 25% of normal. Early detection is important to
prevent further injury and progressive loss of renal function.

Patients at high risk should undergo evaluation for markers of kidney damage (albuminuria, abnormal urine sediment,
elevated serum creatinine) and for renal function (estimation of glomerular filtration rate from serum creatinine)
initially and at periodic intervals depending on the underlying disease process and stage of renal disease. Potentially
reversible causes should be identified and effectively treated if a sudden decline in renal function is observed.



Risk Factors for Chronic Renal Disease
Risk factors (Factors that increase the risk of kidney damage)

» Age

* Diabetes™

» Hypertension*

» Family history of renal disease
 Renal transplant

Initiation factors (Factors that initiate kidney damage)

* Diabetes™

» Hypertension*

» Autoimmune diseases

* Primary glomerulopathies
» Systemic infections

» Nephrotoxic agents

Progression factors (Factors that cause progressive decline in renal function after onset of kidney damage)

* Persistent activity of underlying disease
* Persistent proteinuria

 Elevated blood pressure*

 Elevated blood glucose*

= High protein/phosphate diet

» Hyperlipidemia*

» Hyperphosphatemia

* Anemia

 Cardiovascular disease

» Smoking*

Other factors:

» clevated angiotensin II,
* hyperaldosteronism,

« increased endothelin,

* decreased nitric oxide

*Common modifiable cardiovascular risk factors



Definition of urinary albumin or protein excretion

» Normal albumin excretion: <30 mg/24 hours
* Microalbuminuria: 20-200 pg/min or 30-300 mg/24 hour or

in men urine albumin/creatinine 2.5-25 mg/mmol
in women urine albumin/creatinine 3.5-35 mg/mmol

» Macroalbuminuria (overt proteinuria): >300 mg/24 hour
» Nephrotic range proteinuria: >3 g/24 hour

Potentially reversible causes of worsening renal function

« Effective circulatory volume depletion: dehydration, heart failure, sepsis
= Obstruction: urinary tract obstruction

» Uncontrolled hypertension

= Toxic causes: nephrotoxic or radiocontrast agents

Diabetes

Diabetes is a common cause of chronic renal failure and accounts for a large part of the growth in end stage renal
disease in North America. Effective control of blood glucose and blood pressure reduces the renal complications of
diabetes.

Meticulous control of blood glucose has been conclusively shown to reduce the development of microalbuminuria by
35% in type 1 diabetes (diabetes control and complications trial) and in type 2 diabetes (United Kingdom prospective
diabetes study). Other studies have indicated that glycemic control can reduce the progression of diabetic renal disease.
Adequate control of blood pressure with a variety of antihypertensive agents, including angiotensin converting enzyme
inhibitors, has been shown to delay the progression of albuminuria in both type 1 and type 2 diabetes. Recently,
angiotensin receptor blockers have been shown to have renoprotective effects in both early and late nephropathy due to
type 2 diabetes.

Management strategies for diabetic nephropathy (Ensure effective control of common cardiovascular risk factors
for example, lipids, smoking at all times)

Initial stage (normal albumin excretion, <30 mg/24 hours):

» Optimal glycemic control (hemoglobin Alc <7%)
 Target blood pressure <130/80 mm Hg
» Monitor urinary albumin excretion

Incipient nephropathy (microalbuminuria, 30-300 mg/24 hour or 20-200 ug/min):

» Optimal glycemic control (hemoglobin Alc <7%)

 Target blood pressure <125/75 mm Hg

« Control urinary albumin excretion, irrespective of blood pressure
= Angiotensin inhibition



Overt nephropathy (albumin excretion >300):

» Optimal glycemic control (hemoglobin Alc <7%)

» Target blood pressure <125/75 mm Hg

» Control urinary protein excretion

= Angiotensin inhibition, irrespective of blood pressure
* Avoid malnutrition

* Modest protein restriction, in selected groups

Nephropathy with renal dysfunction:

» Optimal glycemic control; avoid frequent hypoglycemia

» Target blood pressure <125/75 mm Hg

= Angiotensin inhibition

» Watch for hyperkalemia

» Avoid malnutrition; consider protein and phosphate restriction

End stage renal disease:

» Renal replacement transplantation or dialysis
* Monitor for hyperkalemia
» Hold angiotensin inhibition (when glomerular filtration <15 ml/min) in selected patients

Hypertension

Hypertension is a well established cause, a common complication, and an important risk factor for progression of renal
disease. Controlling hypertension is the most important intervention to slow the progression of renal disease.

Any antihypertensive agents may be appropriate, but angiotensin converting enzyme inhibitors are particularly
effective in slowing progression of renal insufficiency in patients with and without diabetes by reducing the effects of
angiotensin II on renal hemodynamics, local growth factors, and perhaps glomerular permselectivity. Non-
dihydropyridine calcium channel blockers have also been shown to retard progression of renal insufficiency in patients
with type 2 diabetes. Recently, angiotensin receptor blockers (irbesartan and losartan) have been shown to have a
renoprotective effect in diabetic nephropathy, independent of reduction in blood pressure. Early detection and effective
treatment of hypertension to target levels is essential. The benefit of aggressive control of blood pressure is most
pronounced in patients with urinary protein excretion of >3 g/24 hours.

Target blood pressure in renal disease
* Blood pressure of <130/85 mm Hg in all patients with renal disease

» Blood pressure of <125/75 mm Hg in patients with proteinuric renal disease (urinary protein excretion 1g/24
hours)



Proteinuria

Proteinuria, previously considered a marker of renal disease, is itself pathogenic and is the single best predictor of
disease progression. Reducing urinary protein excretion slows the progressive decline in renal function in both diabetic
and non-diabetic kidney disease.

Angiotensin blockade with angiotensin converting enzyme inhibitors or angiotensin receptor blockers is more effective
at comparable levels of blood pressure control than conventional antihypertensive agents in reducing proteinuria,
decline in glomerular filtration rate, and progression to end stage renal disease.

Intake of dietary protein

The role of dietary protein restriction in chronic renal disease remains controversial. The largest controlled study
initially failed to find an effect of protein restriction, but secondary analysis based on achieved protein intake suggested
that a low protein diet slowed the progression. However, early dietary review is necessary to ensure adequate energy
intake, maintain optimal nutrition, and avoid malnutrition.

Dyslipidemia

Lipid abnormalities may be evident with only mild renal impairment and contribute to progression of chronic renal
disease and increased cardiovascular morbidity and mortality. A meta-analysis of 13 controlled trials showed that
hydroxymethyl glutaryl coenzyme A reductase inhibitors (statins) decreased proteinuria and preserved glomerular
filtration rate in patients with renal disease, an effect not entirely explained by reduction in blood cholesterol.

Phosphate and parathyroid hormone

Hyperparathyroidism is one of the earliest manifestations of impaired renal function, and minor changes in bones have
been found in patients with a glomerular filtration rate of 60 ml/min. Precipitation of calcium phosphate in renal tissue
begins early, may influence the rate of progression of renal disease, and is closely related to hyperphosphataemia and
calcium phosphate (CaxP) product. Precipitation of calcium phosphate should be reduced by adequate fluid intake,
modest dietary phosphate restriction, and administration of phosphate binders to correct serum phosphate. Dietary
phosphate should be restricted before the glomerular filtration rate falls below 40 ml/min and before the development
of hyperparathyroidism. The use of vitamin D supplements during chronic renal disease is controversial.

Smoking

Smoking, besides increasing the risk of cardiovascular events, is an independent risk factor for development of end
stage renal disease in men with kidney disease. Smoking cessation alone may reduce the risk of disease progression by
30% in patients with type 2 diabetes.

Anemia

Anemia of chronic renal disease begins when the glomerular filtration rate falls below 30-35% of normal and is
normochromic and normocytic. This is primarily caused by decreased production of erythropoietin by the failing
kidney, but other potential causes should be considered. Whether anemia accelerates the progression of renal disease is
controversial. However, it is independently associated with the development of left ventricular hypertrophy and other
cardiovascular complications in a vicious cycle.



Perpetuating triad of chronic kidney disease, anemia, and cardiovascular disease
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(LVH=left ventricular hypertrophy; LVD=left ventricular dilatation)

Treatment of anemia with recombinant human erythropoietin may slow progression of chronic renal disease but
requires further study. Treatment of anemia results in partial regression of left ventricular hypertrophy in both patients
with pre-end stage renal disease and patients receiving dialysis and has reduced the frequency of heart failure and
hospitalization among patients receiving dialysis.

Both National Kidney Foundation and European best practice guidelines recommend evaluation of anemia when
hemoglobin is <11 g/dl and consideration of recombinant human erythropoietin if hemoglobin is consistently <11 g/dl
to maintain a target hemoglobin of >11 g/dl.

Prevention or attenuation of complications and comorbidities
Malnutrition

The prevalence of hypoalbuminemia is high among patients beginning dialysis, is of multifactorial origin, and is
associated with poor outcome. Hypoalbuminemia may be a reflection of chronic inflammation rather than of nutrition
in itself. Spontaneous intake of protein begins to decrease when the glomerular filtration rate falls below 50 ml/min.
Progressive decline in renal function causes decreased appetite, thereby increasing the risk of malnutrition. Hence early
dietary review is important to avoid malnutrition. Adequate dialysis is also important in maintaining optimal nutrition.

Cardiovascular disease

The prevalence, incidence, and prognosis of clinical cardiovascular disease in renal failure is not known with precision,
but it begins early and is independently associated with increased cardiovascular and all cause mortality. Both
traditional and uremia specific risk factors (anemia, hyperphosphatemia, hyperparathyroidism) contribute to the
increased prevalence of cardiovascular disease. Cardiac disease, including left ventricular structural and functional
disorders, is an important and potentially treatable comorbidity of early kidney disease.
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No specific recommendations exist for either primary or secondary prevention of cardiovascular disease in patients
with chronic renal disease. Current practice is mostly derived from studies in patients with diabetic or non-renal
disease. At present, in the absence of evidence, clinical judgment indicates effective control of modifiable and uraemia
specific risk factors at an early stage of renal disease; definitive guidelines for intervention await well designed,
adequately powered prospective studies.

Preparing patient for renal replacement treatment

Integrated care by the primary care physician, nephrologist, and renal team from an early stage is vital to reduce the
overall morbidity and mortality associated with chronic renal disease. Practical points helpful at this stage of renal
disease include

« Patients should be referred to a nephrologist before serum creatinine is 150-180 umol/l

= Patients receiving comprehensive care by the renal team have shown slower rates of decline in renal function,
greater probability of starting dialysis with higher hemoglobin, better calcium control, a permanent access,and
a greater likelihood of choosing peritoneal dialysis

= Patients with progressive renal failure should be educated to save vessels of the non-dominant arm for future
hemodialysis access; they should have a permanent vascular access (preferably arteriovenous fistula) created
when the glomerular filtration rate falls below 25 ml/min or renal replacement treatment is anticipated withina
year

= Patients starting dialysis at relatively higher levels of residual renal function (early starts) have better solute
clearance, less malnutrition, better volume control, and less morbidity and mortality than patients starting at
traditional low levels of renal function (late starts).

Conclusion

Chronic renal failure represents a critical period in the evolution of chronic renal disease and is associated with
complications and comorbidities that begin early in the course of the disease. These conditions are initially subclinical
but progress relentlessly and may eventually become symptomatic and irreversible. Early in the course of chronic renal
failure, these conditions are amenable to interventions with relatively simple treatments that have the potential to
prevent adverse outcomes.

Figure Three summarizes strategies for effective management of chronic renal disease. By acknowledging these facts,

we have an excellent opportunity to change the paradigm of management of chronic renal failure and improve patient
outcomes.
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Strategies for active management of chronic renal disease

Sereen high risk patients Consider aarly start, if diabatic
Refar to nephrologists — consider immunoSuppression Avaid malnutrition
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q@"v’& Phosphate control

Follow GFR 6-12 mnnmlg.- %'ﬂn Anagmia control
Angiatensin inhibition " Consider EPQ, iron treatment
Control BF and dizbates T Establish supportive relationship

Control protein excretion

(BP=blood pressure; Ca=calcium; CRF=chronic renal failure; EPO=erythropoietin; ESRD=end stage renal disease;
GN=glomerulonephritis; GFR=glomerular filtration rate; Hb=hemoglobin; PO4=phosphate; RRT=renal replacement
treatment)

Comment about Cystatin C

A single blood test, cystatin C, correlates well with gold standard GFR, is sensitive for the detection of moderate
chronic renal failure (4), including amongst older people (5), and circumvents the analytical problems of serum
creatinine and the complexities of formulaic estimates. Given the wealth of recent published research into the use of
cystatin C we were surprised not to read about it in an otherwise excellent and up to date article.

It is true that serum cystatin C concentration is a better marker that serum creatinine for detection of subtle changes in
GFR, especially in the elderly. 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 at present.
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Chronic Renal Disease Tutorial

SETMA’s Chronic-Renal-Disease Disease-Management Suite of templates can be found by gong to AAA Home
and clicking on Renal Failure which is outlined in red below.
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When that button is clicked the Master Renal Failure template appears.
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Across the top of this template, you will find the following functions

Home

Lak Results

Clazsification

Evaluation

Acute Renal Dizease

Proteinuriz

ZFR:

GFR and Anemiz

GFR and Hypertension

GFR and Mutrition

GFR and Bone Dizeaze

GFR and Meuropathsy

Renal Failure

Azsessment

Document

Phy=ician Infarmation !
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These functions are the foundation of SETMA’s Chronic Kidney Disease evaluation. When accessed the Assessment
Guidelines displays the National Kidney Foundation’s Guidelines for Assessment of Kidney Function. :

Dm Crf Asesguide N x|

NKF Guidelines for Assessment of Kidney Function

The Mational Kidney Foundation (MKFT guidelines for Chronic Kidney Dizease (CKD) make the following recommendations
about azzezsment of kidney function.

= Estimates of GFR are the best overall indices of the lexel of kidney function.

" The level of GFR should be estimated from prediction equations that take into account the =erum crestinine
concentration and some or all of the following variakles: age, gender, race, and body size. In adultz, the MORD
study and Cockoroft-Gault equations provide uszeful estimates of GFR. In children, the Schwartz and Counaban-
Barratt equations are useful,

= The serum creatining concentration should not be used alone to assess the level of kidney function.

» Clinical laboratories should repaott an estimate of GER using a prediction eguation, in addition to reporting the
creatinine measurements.

o« Autoanalyzer manutacturers and clinical laboratories should calibrate serum creatinine assays using an
international standard.

® Meazurement of creatinine clearance using timed (eg, 24-hour) urine collections does nat improve the estimate of
GFR over that provided by prediction equations. A 24-hour urine sample provides useful information for estimation
of GFR in individuals with exceptional dietary intake (vegetarian diet, use of creatine supplement=s) or muscle mass
[ammputation, malnutrition, muscle sasting). | is alzo useful for assessment of diet and nutritional status and need
ta start dialysis.

Cancel

When accessed the Kidney Disease Summary displays the same information as is contained in the ten-page
introduction which begins this tutorial.

The remainder of the Master Template is organized into three columns.

The first column displays the patient’s vital signs and links to five related disease management tools:

* Diabetes
* Cardiometabolic Risk Syndrome

®* Hypertension
*  Weight management
 Lipid Management

There is also a button which launches the Vitals over Time function

The following screen shot of the Chronic Renal Failure master template shows this section outlined in red.
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Patient |

Home
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Document

Phy=ician Infarmation I

The abbreviations in this column which may note be familiar are:

BMI - Body Mass

Index

BMR — Basal Metabolism Rate
BEE — Basal Energy Expenditure
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Metabolic Syndrome B12 6468 |11/20/2009  Spec Gray | 000 Mucaus
+ & Bl e I, Glucose Mormal Casts
Hypertension Management Cerimiror | 35 1172072009 Protein 100 east
Wigight Managemernt BC 374 14 2052009 . .
Lipids Managemert S = 11012005 24 Hr Urine Creatinine l l Hi
Witals Owver Time I EPC ¥3.90 | 121172009 Chalesteral 126 1271052009
lonized Calcium | 2.7 1172052005 HDOL 24 121052009
PTH 34 04042007 LOL 44 12/ 072009
Phosporous | 4.3 | 0342007 Trighecerides | 267 | 12410/2009
Vitamin D | i
Calcitrol | i
Sed Rate | 62 12/02/2009
Prealoumin | 2040 | 01062010
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The Second Column begins with a button entitled “Refresh Template/Check Labs” and then lists 40 laboratory
values which are related to Chronic Renal Disease. In the third column, just under the formulae for calculating the
estimated GFR, additional lab values are displayed which include the Urinalysis, 24 hour urine Creatinine

Clearance and the lipid panel.

When the “Refresh Template/Check Labs” is clicked, the laboratory data in column two and at the bottom of column
three is updated, and the values for the estimated Glomerular Filtration Rates (see below) are calculated.

Chronic Renal Failure

Assessment Guidelines

Patient |

Height 73.00 i
Wit 18501 |y
Bl 24 .44
Body Fat l 271 g
EtR 2332 caliday
EEE 1723 caliday
Vyiaizt 36.00 i
Hips ﬁ-ﬁﬁ" in
Rizsk Ratio i-EE-_
Blood Pressure

138 ! I an mmHg

I...._.
I .
Diabetes Mellitus

+

o
Diaketic Since [year) | 1945

Metabolic Syndrome
+ (=« _

Hypertension Management
yYWeight Management
Lipids Management

Vitals Owver Time

Home

Lak Results

b &2
Kidney Dizeaze Summaty Sex HGE -
Refresh Template / Check Labs I Hydration Aszessment
MS Strip | BE Serum Csmolality 311.5
&lbiCrest | BE Serum Osmalarity | 3041
ProtiCrest | i Anion Gap 10.0
24Hr Urine Prao l rr CiEmalar Gap
Soddium {145 | 01i0B2010 E=t. Glomerular Fittration Rate
Paotaszium I 4.4 l 01062010 Fredicted i a4 o, ze?
BN [ [otmeezoin MORD [on [1o7a
Crestiine | 9 01062010 Jelliffe  (double-click) I 0
Chioride [107 Jotimeizo10 o EEREFEA e
Hob a1 C EX | 01mE2010 Salazar & Corcoran I 107 1274
Fructosamine | BE schwartz l -
124 | M082010 —————
Glucase I I rinalysis | 01062010 uage |5
HzE | 118 01 062010 etones Megative LRBIC 1
HCT {379 | o1mez010 eukocytes | Megstive  UERI
Refic Court | | 11 itr stes Megative Bacteria
B12 | 6463 | 112002009 pec Graw | 000 MuCaLE
Falic Acid | ] Ilucuse Mo mal Casztz
Serumlron | 35 1142002009 Fotein 100 Yeast
a7a 112012009
5 l I 44 Hr Urine Crestinine | BE
Ferritin {63 |11s2002009
7990 |12/11/2009
EHG ! l Cholesteral 126 [12M002009
lonized Calcium | 5.7 1142002005 HOL |24 |12m052009
PTH | 34 040452007 LDL 44 |12M10/2009
Phosporous | 43 | 0341452007 Trighycerides | 267 | 12/10/2009
Yitamin D | EE
Calcitrol I I )
Sed Rate {62 [12mz2009
Presloumin | 2040 | 01062010

Classification

Evaluation

Acute Renal Dizease

Proteiruriz

ZFR

GFR and Anemis

GFR and Hypertension

GFR and Mutrition

GFR and Bone Dizease

GFR and Meuropathy

Renal Failure

Assessment

Document

Phy=ician Information i

The laboratory values are organized according to the following categories:

=

Proteinuria — MS Strip, Albumin/Creatinine Ratio, Protein/Creatinine Ratio, 24-hour urine protein
Electrolytes — Sodium, P:otassium, Bun, Creatinine, Chloride
Diabetes — Hgb A1C, Fructosamine, Glucose

Anemia — Hgb, HCT, Reticulocyte Count, B12, Folic Acid, Serum Iron, IBC, Ferritin, Erythropoietin
Bone Disease — ionized calcium, PTH, Phosphorus, Vitamin D, Calcitrol
Random - Sed Rate and Prealbumin
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Urinalysis
Lipids — Cholesterol, HDL, LDL, Triglycerides

These values are relevant to the evaluation and treatment of Chronic Renal Disease as it progresses from Stage I into
ESRD.

The third column displays the following:

Chronic Renal Failure Patent | | |
Aszeszment Guidelines  Kidney Diseaze Summary 2 St Home
Refresh Template ! Check Labs | Hydration Assessment | ke
Claszification
Height 7300 i MS Strip | i Serum Csmolalty | 311.5 S
Wiight 18500 |y AlbiCrest I [ Serum Osmalarity | 3041 VALt
BHl 24 44 PratiCreat [ Anion Gap 100 Acute Renal Dizease
Body Fat IE'H 9%, 24Hr Urine Pro ) Dsmolar ap Proteinuriz
BhR: 2332 lealiday oo {145 |moEez010 Est. Glomerular Filiration Fate GFR
EEE 1723 caliday : :
; 3600 | § ¢ 01.0coto Ereciing [54 ah . Wese GFR and Anemia
¥vaist I.__.__ in BUN |15 01 M0BA201 0 WMORD [0~ [1o71 | ¢ FE ot Hoarton
i 4200 j e ANd My PErEns0on
prs ! = I Creatining 3 01/08/2010 Jeliife  (double-click) | i+
Risk Ratio | Chioride 107 | 01.06/2010 Cockoroft-Gaut | 101 ||1202 | GFR and Mutrition
EIID;::BF‘rESISLJr:D ’ Heloh1 C [51  [oimenoio Salazar & Corcoran I 107 1274 GFR and Bone Disease
I mmHg I'
- Fructosamine | I Schyvartz L GFR and Neuropathy
124 010652010 EE————— —
I I RS I Urinabysis | 0106200  waBc |5 Renal Failure
Diabetes Mellitus HZE | 118 01062010 Ketones Megative LURBIC 1 i b
RO . HCT [379 [otmezo10 | Leukocytes | Negstive  LERI
Diaketic Since ryear) | 1593 RetiniEnint ] Mitrates Megative Bacteriz Document
Metabolic Syndrame B1z2 B45.3 [11/2012009 | Spec Gray | 000 mMucous
+ (=« _ ; ; i Glucose Marmal Castz
Folic Acid : HE-I—_ Phy=ician Information I
Hypertenzion Managemerit Serum Fan |35 112002009 Protein Weast
Wigight Management BC 374 1172002009 SRS R I I I,
B I Urine Creatinine
Lipids Management iyt 63 11202009 J
YWitals Cwver Time ERC 7990 | 121172009 Cholestaral I 106 1M 000G
lorized Calcium | 5.7 112042008 HOL 24 12/10/2008
FTH 34 04042007 LDL 44 I 121052009
Phosporous | 43 | 0341452007 Trighycerides | 267 | 12/10/2009
Yitarmin D | EE
Calcitrol | I )
Sed Rate |62 1240242009

Preslbumin | 2040 | 01062010

At the top of the third column is a link to the Hydration Assessment Tool which is followed by boxes for four values.

* Serum Osmolality
e Serum Osmolarity
e Anion Gap

e Osmolar Gap
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These values are displayed if the Hydration Assessment Template has been completed. If it has not been, it can be
completed by clicking on Hydration and following the simple steps of evaluating the risk of dehydration, the physical
signs of dehydration and the metabolic evidence of dehydration .

Chronic Renal Failure Patert. | | |
Aszeszment Guidelines  Kidney Diseaze Summary e £= e
Refresh Template / Check Labs I Hydration Aszessment | ekl
Claszification
Height 7300 in MS Strip | i Serum Osmolality |311.5 Ew
Wiight 18500 |y AlbiCrest | ] Serum Csmolarity | 3041 .
Bl 24 44 Proticreat | I Anion Gap 100 Acute Renal Dizease
Bochy Fat IE'H o 24Hr Urine Prao l i Demalar Gap Proteinuriz
BhR: 2332 lealiday oo {145 |moEez010 Est. Glomerular Fitration Rate GFR
1723 ’
EIEI? 36.00 FEWEY Fetessitm 44 ghei Predicted I By * Use? GFR and Anemia
vvaist I..._.__ in BN 16 01 062010 WMDRD [0 [wo71 | ¢ FE ot Herton
i 4200 s and Hypertension
B = I Crestinine | 9 01/06/2010 Jeliffe  (double-slick) | g
FiAA R Chioride [107 01062010 Cocheroft-Gaut | 101 (1202 |00 GFR and Nutrition
EII:::;::;BF‘resIsur:D ’ Habd ¢ [a1 [o1062010 Salazar & Corcoran I 107 127.4 | GFR and Bone Dizease
I mmHg I
l Fructosamine | i schwanz £ GFR and Meuropathy
124 01062010 Er—— —
I_ I_ Glucoze I Urinalysis | 010682010 weEc |5 Renal Failure
Disbetes Melituz HGE [118 |O01062010  ietones | Megative  LURBC ! Azsessment
+ (0. HCT [379 [o1mBrR010 Leukocytes | Megative  LERI
Diaketic Since (year) | 1395 Bt oot ] Mitrates Megative Bacteriz Document
Metabolic Syndrame B1z2 B45.5 [11/2012009  SpecGravy | 000  mMucous
+ v e i1 Glucoze | Mormal Casts
; Falic Acid I : '1?6_'_ Phy=ician Information I
Hypettension Mansgemert Serumlbon | 35 11/20/2009  Protein ‘east
Wigight Management BC 374 1172002009
5 24 Hr Urine Creatinine i
Lipids Management iyt £3 11 2042009 I I _I
YWitals Cwver Time 7990 | 121172009
EFO | Cholesteral | 126 | 12110/2009
lonized Calcium | 57 | 11/20/2008 HOL 24 |1210£2009
FTH 34 04042007 LDL 44 I 121052009
Phosporous | 43 | 0341452007 Triglycerides | 287 | 12A0/2009
Vitatmin D | K
Calcitrol | I r
Sed Rate |62 1240242009

Preslbumin | 2040 | 01062010

The next function in this third column is a button entitled “Est Glomerular Filtration Rate”, which launches an
educational piece entitled “Clinical Applications of Equations to Predict GFR”.
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Clinical Applications of Equations to Predict GFR

erum creatinine-based estimates of GFR using prediction formulas in adults and children provide a basis for classification of
chronic kidney disease and detection of substantial progression.

Allindwiduals should be informed abaut their estimated level of GFR. Individuals with an estimated GFR below 60 mLimin/ .73 m2
are classified as having chronic kidney disease and should be educated about their diagnosis and the implications of decreased
kidney function.

Indwviduals with a serurn creatinine of 2.0 mgddL have moderate to severe decrease in GFR, regardless of the equation used to
estimate GFR. However, these indviduals constitute only a minority of individuals with chronic kidney disease.

Equations to predict GFR and creatinine clearance from serum creatinine and the use of relevant equations in children and adults
has been shown to give more valid estimates of GFR than serum creatinine alone.

Serurmn creatinine alone is not an accurate index of the level of GFR. The use of the serum level of creatinine as an index of GFR
rests on three important assumptions:

(13 creatinine is an idealfitration marker whose clearance approximates GFR,
(2 creatinine excretion rate is constant among individuals and over time; and
(31 measurement of serum creatinine is accurate and reproducible across clinical laboratories.

1nu:une of these assumptions is strictly true, and numerous factors can lead to errors in estimation of the level of GFR from the x
4 r]
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Following this education piece are six different formulae for calculating the estimated GFR

Chronic Renal Failure Patent | | |
Aszessment Guidelines  Hidney Dizesse Summary 2 £k e
Refresh Template / Check Labs I Hydration Assessment I s heruls
Classification
Height 7300 in MS Strip | | ) Serum Osmolality | 311.5 S
Wigight 16500 | AlbiCrest | | 14 Serurn Csmolarity | 304.1 R
BHl 24 44 ProtiCrest ] [ Anion Gap 10.0 Acute Renal Disease
Body Fat I 271 e 24Hr Urine Pra | ) Damalar Fap Proteinuris
MR 2332 Tealiday oo {145 [mmeEe010 Est. Glomerular Filtration Fate GFR
BEE 1723 caliday : ;
i =00 Patazsium |44 Jotos2010 Predicted | 84 % Lse? SFR and Anatia
VWaist I___.__ in BIUR {16 | O1/06:2010 MORD [0~ [1071 ¢ PR ot Hortor
- 4200 | - and Hypertension
H?FIS ; im_E!E g Lreatining l 8 01/06/2010 Jeliffe  idouble-click) I I o)
Biskietoil Chioridde [ 107 |o1m6/2010 Cockeroft-Gaut 101 1202 | GFR and Mutrition
EIII:I;:ISdBF‘rES?ur:D ) Hgo 1 Xl G Salazar & Corcoran I 107 127.4 |t GFR and Bone Disease
I mmHg l_
I Fructosamine | | 1 schwartz L GFR and Neuropathy
124 010652010 [ —_—
I i e I I Urinalysis | 0106200  wwBS |5 Renal Failure
Diabetes Malitus H&E | 115 01 062010 Ketones Megative URBC 1 P e
o - HCT {378 |01062010  Leukocytes | Megstive  LIEP
Diahetic Since (year) I 1993 Betic Count | Ei Mitrates Megative Bacteria Document
hetabolic Syndrome B12 G463 |11/2002009  SpecGrav | 000 mucous
T T e I, Glucose | Mormal Casts
. Falic: &cid | ; o Phy=ician Infarmation i
Hypertenszion Managemert Sarum IFon | 35 11 /2002009 Protein *feast
yieicht Management BC at4 | 11/20/2009 e e [
o I Urine Creatinine
LIEIdS Management Ferritin B3 11 2042009 _]
Witals Cwver Time 79.90 (121172009
| Fi ! Cholesteral | 126 | 120002009
lonized Calcium | 5.7 11,/20/2008 HEL {24 |12r0/2009
PTH | 34 041042007 LOL 44 |1210/2009
Phosporous | 4.3 | 03142007 Trighycerides | 267 | 12/10/2009
VitaminD | EE
Calcitrol I l )
Sed Rate |62 {12m02/2009

Prealoumin | 2040 | 01062010

SETMA displays six formulae for which the Calculated GFR can be determined. They are:

* Predicted

* MDRD - this is often considered the most accurate

« Jelliffee — this may be more accurate in patients with unstable renal disease. As will be seen this formula
involves a multi-stage process for calculation.

* Cockcroft-Gault — even though there are documented problems with this formula, it is often considered the
standard.

= Salazar-Corcoran — this formula may be more accurate in obese patients.

» Schwartz — this formula may be more accurate in children

Each of the formulae has its own limitations and benefits. All six formulae will be discussed later, but at this point, we
will address “MDRD” which is the formula SETMA uses in determinng the Stage of Renal Disease.
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Once the button entitled “Refresh Template/Check Labs’ is deployed, the calculated GFR will appear beside each of
the formulae names.

patiert | | |

Chronic Renal Failure I
Aszzeszment Guidelines  Kidney Dizeaze Summary G £ ALl
Refresh Template ! Check Labs | Hydration Azsessment | Sl
Clazzification
Height I 73.00 i MS Strip I I i Serum Csmolalty | 311.5 S
Wisight 18500 |y Al iCrest | I Serum Cemolarity | 304.1 S
Bl 24 a4 Proticrest [ Anion Gap 10.0 Acute Renal Disease
Body Fat !2?.1 %, 24Hr Urine Pro ) Dsmalar Gap Prateinuria
BMR [2332_ caliday R {145 |01me2010 Est. Glomerular Filtration Rate GFR
1723 !
EIEI% = F:alIdﬂ':.* ot it |44 01 0Ea2010 Praticied | 54 o Lsa? T
Wiist l___.__ in BLUR | 16 010652010 WMORD [a0 [o71 | ¢ T
i 42.00 o and Hypertension
e il v Ceenna 9 |l 01/06/2010 Jellite  (double-cliok)| [ ~
Rizk Ratio | - Chiaride 107 | 0162010 e PR e GFR and Nutrition
EIID:SBPresIsurSED ’ e B B Salazar & Corcoran I 107 |[1274 GFR and Bone Dizeaze
I mmHiy I‘_ l_
l“_ Fructosaming | i schwartz L GFR and Meuropathy
124 01062010 —————
I I B I Urinalysis | 01062010 naBc |5 Renal Failure
Pt e HGE 118 |0U062010  etores | Megative  URBC |1 Assessment
g HCT 378 |0M0B2010  Leukocytes | Meostive LRI
Dizbetic Since Cyear) | 1998 petic Count ] Mitrates Megative Bactetia Document
Metabolic Syndrome B12 B45.8 |11/20/2009  Spec Graw | 000 hucous
+ i ) ) Mormal
I Glucoze Casts
; Folic Acid : 100 ]‘_ Phy=ician Information i
Hypettenzion Managemert e 35 11/2002009 | Protein et
yigioht Managemert BC 374 1172002009
= 24 Hr Urine Crestinine L)
LIEIdS MEII'IEIQEH’IEI'IT Ferritin 53 112002009 l l __I
Yitals Ower Time _| ERPC) ] 7990 | 121152009 Cholesteral I 106 12M 052009
lorized Calsium] 5.7 | 1172002008 HOL {24 120102009
FTH I 34 0404,2007 LDl 44 121052009
Phosporous | 4.3 | 034452007 Trighecerides | 287 |12410/2009
VitaminD | B
Calcitral l I f
Sed Rate | 62 120242009
Prealbumin | 2040 | 01062010

You will notice that the titles of each of the formulae are highlighted, which means that they are hyperlinks. If you
click on the names, an information pop-up is deployed for each. The second formula, and the first we will discuss, is
entitled “MDRD,” which stands for “Modification of Diet in Renal Disease.” When the “MRDR” button is
depressed, the following pop-up appears which explains the origin of this formula.
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x|
MDRD Study Equation for Estimating GFR

General Equation
Eztimated GFR = 186 * (Zerum Creatinine in mgidL)*1.154 * (Age in Years) -0 203 mLiming ¥ 3m*2

Females
For females, multiply the above equation by 0742

African-Americans
For &frican-Americas, multiply the above eqguation by 1.210.

The Modification of Diet in Renal Dizeaze (MDED) method was derived from a study of a large diverse patient
population having a wide range of renal function. The MDRD equations have alzo been validated ina separate,
equally large and diverse group. Therefare, some feel that MORD iz the most accurate creatinine clearance
method overall.

Among adults, the MDED Study equation provides a clinically useful estimate of GFR (up to approximately 90
mLimindl .73 m2) (=), The MDED Study equation has the advantages of having been derived based on

* GFR meazured directly by urinary clearance of 125l-lothalamate;

£ A large sample of =500 individuals with a wide range of kidney dizeases;

* Inclugion of both European-Ametican and African-American participants;

* “alidated in a large (n = 50071 =eparate group of individualz &= part of itz development

This eguation provides estimates of GFR standardized for body surface area. The abbreviated verzion iz easy
o implement since it requires anly serum creatining, age, sex, and race. The abbreviated MORED Study equation
has two equivalent forms. The Mational Kidney Foundation Clinical guidelines comments, "the abbrevisted MDRD
Study equation provides a rigorously developed equation for estimating GFR, which may allowe for improved
prediction of GFR."

For teenagers and young adults, use of both formulas (Schveartz and MORD Study) may give the clinician a
dependable range of estimates of GFR. In cettain clinical situstions, clearance measures may be necezzary to
estimate GFR.

Cancel

As indicated on this pop-up, many feel that this is the most accurate of the formulae and “MDRD” is the formula

SETMA uses in order to calculate the state of renal disease, if any. The other five GFR estimation
formulae will be discussed later. To skip to that discussion click here.

Calculating the stage of Renal Disease

When the “Refresh Template/Check Labs” button is depressed, the box next to “MDRD”, will be automatically
checked. In order to use this in the calculation of the stage of renal disease, it is necessary to manually click in any of
the boxes next to one of the other formulae and then recheck the box by the “MDRD” calculated GFR. Once this is
done, it is possible to calculate the stage of renal disease as will be discussed below. (This action “loads” the
computation of Stage of Renal Disease with the formula which will be used for the determination of the estimated GFR
which will in turn be used to calculate the Stage of Renal Disease.)
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The following is a screen shot of the Master Renal Template after the “Refresh Template/Check Labs” has been
clicked. Notice the box next to “MDRD” is checked.

Chronic Renal Failure

Azzessment Guidelines

Heicht i?S.DD in
ikt I*IBS.D' Ik
Bitdl 24 .44
Body Fat | 271 @
BihiF 12332 caliday
BEE 11?’23 caliday
Vet 3600 in
Rizk Ratio i 86
Blood Pressure
138 a0 mmHg

Digbetes Melitus

P
Diabetic Since (yvear) I 1993
hetabolic Syndrome

+ (e

Hypertenzion Management
yWizight Management
Lipids Mansgement

“italz Crver Time

Patiert |

it 62
Kidney Dizeaze Summary Sex Age Home:
Refresh Template ! Check Labs I Hydration Lzzezsment ! LT RS
Clazsification
M Strip | | 11 Serutn Osmolality |311.3 o
YAILIETOn
Al et | | £ Serum Cemalarity | 304.1
Prot/Creat i I Hr Anion Gap 10.0 Acute Renal Dizease
24Hr Urine Pro | | 14 Csmalar Gap Proteinuria
Sodium {145 | 01082010 Est. Glomerular Filtration Fate GFR
Rt |44  |MM0s2M0 Bt [54 %, Usze? GFR ard Anemia
BN |16 01062010 MDRD [0 [1074 @ e T
e an erension
Crestinine | 9 | 0110872010 Jelitte  double-click) [ b
Chiaride {107 | o1/o8z010 S R e GFR and Mutrition
High &1 C |51 | 010872010 Salszar & Corcoran | 107 | 1274 | GFR and Bone Disease
Fructosaming | | 14 schwvartz I I £ PR and Meuropsthy
124 | 01062010 — -
Glucose i I Urinalysis | 01062010 nagc |5 Renal Failure
HZE 11.8 i 01 0&2010 Wetanes Negat?ve UrBZ {1 e
HCT 379 |01062010  Leukocytes | Negative LIEFI
Betarene [+ Mirstes | Megstive  Bacteria bukunien
Bz | B4E & | 1112002009 Spec Gray | 000 Mucous
; ; [ Glucoze rormal Casts
el I : 100 Phyzician Information i
Serum Iron 35 |11s2002009 | Protein | Yeast
37d | 1152002009
Be I I 24 Hr Urine Creatinine I I i J
Ferritin {s3  |11/z0/2009
79.90 | 121142009
EFe I | Cholesteral | 126 |12M0/2009
lonized Calcium | 57 | 11/20/2008 HOL |24 12/10/2009
BTH |34 | 0442007 LOL | 44 121042009
Phosporous |43 | 03M4/2007 Triglycerides | 257 | 1201002009
“itamin D | I,
Calcitral | 1t
Sed Rate |62 12/0242009
Preslbumin | 20.40 | 01062010

Now it is important to place a check mark in the box beside any formula other than MDRD. See the following screen
shot with a red circle around the check box beside the Jeffittee formula box.
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Chronic Renal Failure

Azzeszment Guidelines

Height Fﬁ- in
Wikt 18500 |k
Bl 24.44
By Fat ! 1 =
BMR I 2332 calfday
BEE 1723 calfday
Wizt 36.00 jn
Hipz r‘l—?_'ﬁ- i
Rizk Ratio | .56
Blood Pressure
138 [ s0 mimHg

l.__
I .
Digbetes Melitus

+ i

o
Diabetic Since [year) | 19498

Metabolic Syndrome

+ [+

-

Hypertenzion Management
Wizight Management
Lipid= Managemernt

Yitals Ower Time _I

Patient |

hd G2
Hidney Dizease SUMMSary G L - Home
Refresh Template ' Check Labs | Hydration Azseszment l e
Claszification
MS Strip | i Serum Cemolalty | 3115 :
; Ewvaluation
AlbiCrest | I Serum Oemolarity | 3041
Prot/Crest i Anion Gap 100 Acute Renal Dizease
24Hr Lrine Pro i Cismalar Gap Proteinuria
odium l 143 I 0162010 Ezt. Glomerular Fitration Rate =FR
Potassium |44 | 01062010 Pradicted [ 54 % Use? GFR: and Anemia
BUN [16 | 01062010 MDD [ea 1071 ¢ Er—
- and Hypertension
Creatinine 3 01082010 Jelliffe  doubla-click)] I @
Chiaride 107 | 01082010 Cockeroft-Cault 1101 1202 || GFR and Muttition
Hahbd C EX | 0 me2010 Salazar & Corcaoran | 107 I 1274 | FR and Bone Diseasze
Fructosaming | i schwartz l L GFR and Meuropathy
124 o1es2010 PpT———
e I Urinalysis | 01062010 BC |5 Renal Failure
HGE 118 |010B2010 | Ketores | Mesative  URBC |1 Assessmert
HCT 3749 |01062010 | Leukocytes | Meoative LIEPI
Fetic Count i Mitrates Megstive Bacteria Hncyment
B2 G458 | 141/20/2009 Spec Gray | 000 Mucous
o I, Glcose Mormal Casts
Bl : 100 J‘_ Phy=ician Information i
e B 35 11 2042009 Protein Yeast
374 1172002009
s 24 Hr Urine Creatining l l i J
Ferritin 53 1142042009
ERCH |79.90 |12111/2009 Cholesteral [125 [ 121102003
lonized Calcium| 5.7 | 11/20/2008 HOL {24  |12r10/2009
PTH I 34 04042007 LOL 44 121072009
Phosporous | 4.3 | 03442007 Trighecerides | 267 | 12410/2009
Yitamin D | [ r¢
Calcitral | EE
Sed Rate |62 120022009
Prealoumin | 2040 | 01062010

Now, you must manually return the check mark to the box by “MDRD.” This process “loads” the equation for the
calculation of the Stage of Renal Disease. If you miss this step, you will be told that you have to answer all questions
and you will have to come back to this point and take this step before proceeding.
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Chronic Renal Failure patiert | | |
Azsazsment Guidelines - Kidney Disease Summary SEx Age Home

Refresh Template / Check Labs I Hydration Azzessment I Bl i
Clazsification
Height l 7300 i MS Strip | | 1 Serum Camolalty | 311.5 e
Wieight 18500 | AlbiCrast | 74 Serum Csmalarity | 304.1 valEten
Bl o4 44 ProtiCrast | iy Anian Eap 100 Acute Renal Dizease
Body Fat P - 24Hr Urine Pro | I ) Dsmalar Gap Proteinuriz
BR [2332  caliday Sodium 1145 | o1me2010 Est. Glomerilar Filtration Rate GFR
BEE [1725 " cali : :
i 36.00 FE 2y Pota==zium ! 44 l 010672010 Predicted i a4 = L=ze? GFR and Anemia
vyaist 00 iy BUM 16 | 01i08/2010 MORD [a0 [107.1 @
i 4200 . GFR and Hypertension
H?FJS : a6 & Lreatining 3 l 01062010 Jellitfe  (double-click) I
Rizk Ratio l . CHIaFide | 107 I 01 0E2010 CHkero-thaLt 101 1202 - GFER and Mutrition
Blood Pressure Higb1 C I X I 0 A0G/200 O Salarar & Corcoran i 107 1274 L GFR and Bone Dizeasze
138 a0 mmimHig I"— '_' -
I‘_ Fructosaming | | ¢4 schwartz GFR and keuropathy
124 C10e2010 | TR
A [_ Glucose | I Urinalysis | 01062010 namc |5 Renal Failure
Disbetes Mellitus HGE 118 |0U0B200  Ketones  |Megstive  URBC | Assessment
ite EO HCT 373 [01062010 | Leukocytes | Megative  UERI
Diahetic Since (year) I 1998 | Retic court | K Mitr ates Megative Bacteria Document
Metabolic Syndrome B12 jE46.8 [11/20/2008  SpecGray | 000 Mucous
+ e il Glucoze Mormal Casts
_ Falic: Acid I : o0 Physician Information i
Hypettension Managemerit Serum Iron 35 | 111202009 Protein st
Wit Managemert Br |374  |11i20i2009
.. 24 Hr Urine Creatinine )
Lipids Management e I B3 i 112042009 I I J
Witalz Qver Time 79.90 | 12M1/2009
i EPC | l Cholesteral | 126 | 12M0/2009
lonizes! Calcium | 57 | 117202008 HEL |24 |12n10:2009
PTH [34 [oamaroor LoL |44 |12M0i2009
Phosporous | 43 | 03A4/2007 Triglveerides | 267 | 120052008
Witamin Cr i1
Calcitrol i

Sed Rate |62 1222003
Prealoumin | 20.40 | 01/06/2010

An explanation of the other five formulae will be presented below, but at this point, we will present the explanation
of how to complete the evaluation of the stage of renal disease.
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After removing the check box from beside the MDRD, placing it next to any of the other five formulae and then

returning it to the box next to MDRD, you must select the navigation button entitled “Evaluation” in the fourth
column of the Master Renal template. It is outlined in red below.

Chronic Renal Failure Patert | | |
Azzesament Guidelines  Kidney Disease Summary L e Haie
Refresh Template f Check Labs | Hydration &z=sessment | SR
Cla=zificating

Height I 7300 g WS Strip I L) Serum Csmolality | 311.5 Evaluation

Visight 18500 |y AlbiCreat | i Serum Osmolarity | 3041

Bl 24 44 Proticreat I Anion Gap 10.0 Acute Renal Dizease

Bochy Fat 1 Z4Hr Lrine Pro ) Csmalar Gap Prateinuria

BitdF: 2332 caliday  oown {145 [moeez010 Est. Glomerular Filtration Fate GFR

1723 3

EIEI? 36.00 FEWEY btassiin 44 Jema Predicted l 54 * Lze? GFR and Anemia

Wizt 00 iy BUN |18 010652010 MORD SR .

: ! : GFR and Hyperttensi
Hips I.E‘PD_ A Crestinine 4 01062010 Jellifie (dcnuble-clickji l 0 R
Risk Ratio | 86 Chioride 107 | 010612010 Cockeroft-Gaut | 101 |[1202 | GFR and Nutrition
EII:::;::;BF‘resIsur:D y Habd ¢ [a1 [o1082010 Salazar & Corcoran I 107 I 127.4 | GFR and Bone Diseasze

l mmHg I l
Fructosamine | X schwarz - GFR and Meuropathy
124 010652010 ——— —

I‘_ I_ Glucose I Urinalysis | 01062010 wBc |5 Renal Failure

Digbetes Welius HGB 118 |O10G2010  Ketones | Megative  URBC |1 Sszessment

g HCT 379  |01DE2010  Leukocytes | Megstive  LERI
Diabetic Since (year) | 1395 Retic Court i Mitrates Megative Bacteriz Document
Metabolic Syndrome B12 B46.8 |11/2002009  SpecGray | 000 Mucous

+ i _ i : ; I, Glucose Mol Casts

Folic &cid 3 o J'_ Phyzician Information i

Hypettension Mansgemert Serum Iran 35 11/20/2009  Protein ‘et
yigight Management BC 374 1172002009

= 24 Hr Urine Creatinine i

Lipidz Management Ea £3 11 2042009 I I __I
Witals Ovet Time _| EFC ] ¥9.90 (121152009 Cholesteral I 125 121052009
lonized Caloium | 57 | 1142002005 HOL {24 |121002009
FTH I 34 04042007 LDL 44 121042009
Phosporous |43 | 0341452007 Triglycerides | 287 [1210/2009
VitaminD | K
Calcitrol l I ri
Zed Rate | 52 120242009

Prealbumin | 2040 [ 01062010

When the “Evaluation” button is depressed, the following template appears.
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Evaluation of Chronic Renal Failure

Modifiable Risk Factors

[ Anemia

[ Cardiovazcular dizease

[ Decreased nitric oxide

| Depreszionfgoor mental heath
IV Dishetes

[ Drug tocicity

v Dy=lipidemia

[ Elevated angictensin |

[ Elevated homocysteine

B Elevatedipersiztent proteinuria
[ Hyperaldosteronizm

¥ Hypertension

[ Increszed endothelin

[ InfectionAnflammation

Total |

3 Modifiakle

III hon-madifisble

I Reviewy of Sgstems" Decreazed GFR

[ Lack of awarensss
[ Lowwer urinary tract obstruction
[ Menopause

[ Putrition (high prateinhigh phosphate diet)

[ Oxidstive stress

[ Poor glycemic contral in disbetes
[ Poor phyzical functioning

[ Smoking

[ Swstemic infections

[ Thrombogenic factors

[ Uremic toxing

[ Ltinary stones

[ Ltinary tract infections

[ wocational disability

Classification of Risk Factars

Hon-modifiable Risk Factors
H Aoe
[ Autoimmune disesses
[ Ethnicity
[African-Ametican, American Indian,
Hispanic, Azsian, Pacific lzlander)
| | Exposure (chemicalienviranmental)
[ Family history of kidney disease
[ Lowee birth seeight
[ Lowe incomefeducation
[ Meoplasm
[ Recovery from acute kidney failure
[ Reduction in kidney mass
[ Renaltranzplart

At the top of this template are two buttons:

» Review of Systems
e Decreased GFR

Clasz | III Claz=z
III Class |l Clazs v

Stage of Kidney Disease

Information

Kidnesy Structure
Kidney Function Testing

Categories of Testing

Chronic Kidney Dizeaze
HEP and CKD

Mephrotoxic Drugs

Stage 1

When the Review of Systems button is depressed a pop-up appears entitled Chronic Renal Failure Signs and
Symptoms. This displays three classes of signs and symptoms of Chronic Renal disease.

» Initial Symptoms,

* Later Symptoms and
* Additional Symptoms.
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Dm Crf Ros 5 x|

Chronic Renal Failure Symptoms & Signs

Initial Symptoms Later Symptoms Additional Symptom=
- + - + - +
[ I weight loss funintentionall [ | Tendency to bruise essily W [ Confusion@eliriom [ [ Mocturia
W [ Nauzes W [ Tendency to bleed easily T " Blood in vomit [T T sbnornmaly dark or light =kin
W [ womiting W T Muscle cramps T T Melera [T T Polydipsia
W |V Fatigue [T T huscle spasms [T [T Hematochezia [~ ¥ High Blood Pressure
[ ¥ Headache [ T Palyuria [ I Lethargy [ I Loss of appetite
W [ Pruritus H H Cliguria [ [ Seizures H N Agitation
H B Hiccups [T I DrowsinessDecreased slertnezs W [ Coms [T I Palensss

IV I pumbness in extremeties [T T wail sbmormalties

[T I Bresth ador
Cancel

The signs and symptoms which are captured elsewhere in the EMR are automatically checked off, others can be added.

The next button on the Evaluation template is entitled “Decreased GFR”. When that button is activated, the
following pop-up appears. It gives a definition of Decrease GFR in the absence of renal disease and also
the causes of decreased GFR in the absence of renal disease

D Crf DecGFR = x|

Decreased GFR

Individuals with GFR 60 to 83 mL/minM.73 m2 without kKidney damage are classified as “decreased GFR.™

m [Decreased GFR without recognized markers of Kidney damage is very frequent in infantz and alder aduliz, and is
uzually conzidered to be "normal for age "

u The age-related decling in GFR in adults iz accompanied by pathological findings of global glomerular sclerosis
and cortical atrophey.

8 The conzequences of declining GFR with age have not been carefully studied.

m |t iz interesting to speculate whether the increasing incidence of end-stage renal dizease in the elderly could be
due, in part, to age-aszociated decline in GER.

Cther cauzes of chronically decreazed GFR without kidney damage in adults inchude:

| | “egetarian dists
™ Unilatersl nephrectomy
[ Extracelular fluid walume depletion

| Systemic linezses associated with reduced kidney perfusion, such az heart failure and cirrhosizs

It iz naot certain whether individualzs with chronically decreased GFR in the range of B0 to 89 mLAninM .73 m2 without
kidney damage are at increased rizk for adverse outcomes, such as toxicty from drugs excreted by the kidney or
acute kidmney failure.

Cancel
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Beneath the above two buttons on the Evaluation Template are three columns which display Modifiable Risk
Factors and Non-modifiable Risk Factors for Renal Disease. Those factors which are captured elsewhere in the
EMR are automatically documented. The provider can mark others which apply.

Evaluation of Chronic Renal Failure

Review of Systems  Decreased GFRE

Modifiable Risk Factors n-mudiﬁahle sk Factors Information

I” Anemia ™ Lack of sweareness [~ age

I Cardiovaszcular dizease I Lower urinary tract obstruction [~ Autoimmune diseazes

[ Decreased nitric oxide 1| Menopause | | Ethnicity

H Depression/poor mental heatth [ putrition (high proteinhicgh phosphate diet) [African-American, American Indian,
v Dishetes [ it e el re e Hizpanic, &sian, Pacific lslander) Chronic Hidney Diseaze
I Drugtoxicity [ Poor glycemic cortrol in disbetes Exposure {chemicalienviranmental) HBP and ChD

IV Dy=lipiciemisz ™ Foor physical functioning [ Family history of kidney disease Mephrotosic Drugs

™ Elevated sngiotensin | [ Smoking I~ Low birth weight

™ Elewated homocysteine [ Systemic infections ™ Low incomeseducation

I Blevatedipersistert proteinuria [ Thrombogenic factors I” Meoplasm

™ Hyperaldosteronizm ™ Uremic toxins [~ Recovery from acute kidney failure

¥ Hypertension ™ Urinary stones [ Reduction in kidrey mass

I™ Increased endothelin I Urinary tract infections I™ Renal transplant

™ IntectionAntismmation [ “ocational disability

Kidney Structure
Kidney Function Testing

Categories of Testing

Classification of Risk Factors age l]fl{idl'IE\F Disease

3 | Modifishle Clazz | III Clazz Il Stane 1
III Mon-maodifiskle III Clazs Il Clazz [v

To complete the process of calculating the stage of Chronic Renal Disease, click the button entitled Total. This will
do the following:

1. Cause the Risk Factors to be totaled into a Modifiable and Non-Modifiable box and

2. Cause the Risk Factors to be totaled into one of Four Classes of Risk Factors entitled Class I, Class II,
Class III, Class 1V.
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Evaluation of Chronic Renal Failure

Review of Systems  Decreazed GFR

Modifiable Risk Factors Hon-modifiable Risk Factors Information
I™ Anemia ™ Lack of awareness I~ Age HilRE S et
™ Cardiovascular disease [T Lower urinary tract obstruction I Autoimmune diseases Kidne Function Testi
[T Decressed nitric oxide ™ Menopause [~ Ethnicity e .un L ? ng
I Depressionfooor mental heatth [ putrition Chigh proteinigh phosphate diet) [African-American, Ametican Indian, Lateqories of Testing
v Dighetes ™ cwidative stress Hispanic, Asian, Pacific lslander) Chronic Kidney Dizease
™ Drug toxicity [™ Poor glycemic contral in diabetes ™ Exposure (chemicalienvironmental) HBP and CH
v Dryslipicemis [~ Pacr physical functioning I Family histary of kidney disease Mephrotoxic Drugs
™ Elevated sngiotensin | [ Smoking [ Low birth weight
[™ Elevated homocysteine [T Systemic infections ™ Low incomefeducation
[ Blevatedipersistent proteinuria [~ Thrombogenic factors I™ Meoplasm
™ Hyperaldosteronizm I Uremic toxins ™ Recovery from acute kidney failure
¥ Hypertension [ Urinary stones ™ Reduction in kidney mas=
I™ Increased endothelin ™ Urinary tract infections [ Renal transplart
™ InfectionAnflammstion [T wocational disahility
Claszification of Risk Factors Stage of Kidney Disease

Total - EET Class | E Class NI Stage 1
III Mon-modifiatle III Clazz | Clazs [V

Above the Class I, II, III and IV Risk Classes totals is a button entitled Classification of Risk Factors. When this
button is deployed the following pop-up with an explanation of the four classes appears.

Dm Crf Riskclass B x|

Classification of Risk Factors

Class | Factars for which interventions have been proven to lovwer risk.
Claz= Il Factors for which intervertions are likely to lower risk.

Class Il Factars for which modification may lower risk.

Class IV Factars for which modification iz not possible.

Cancel

When the Total button is depressed on the Evaluation Template, the following pop-up appears which is entitled Stage
of Kidney Disease..
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Dm Crf Stagecalc =i

Stage of Kidney Disease

To calculate the stage of kidney disease, answer the following three questions and click "Calculate.

1. Iz kidney damage prezent in thiz patient™? i yez  Np
Kidney damage iz defined az pathologic abnormalities or markers of damage, including sbnormalities in blood or urine
lests o imaging studies.

2. Does thiz patiert have high blood prezsure? i Hpz g

High kblood pressure is defined as =140/90 mmHy in adults and =80th percentile for height and weight in children.

3. Select the estimated glomerular fittration rate you would like to use for the determination of the stage of kidney disease.
U=ev

o
Predicted |34 % lsa? Cockoroft-Gaut 10 1202 |
MORD 20 107 1 | - Salazar & Corcoran | 107 1274 K
eite | [ ] # Schwartz I R -

Calculate | | Stage 1

(0,5 I Cancel I

We are now only a step away from the calculation of the Stage of Renal Disease. So far, we are prepared for this

process with the following steps:

Opening the Chronic Renal Disease Master Template.
Clicking the button entitled Refresh Template/Check Lab.

Clicking the box next to the MDRD formula
Clicking the Navigation button in the right hand column entitled Evaluation.

Clicking the Total button on the Evaluation Template

O A N —

You are now ready to complete the process of calculating the State of Chronic Renal Disease.. The pop-up which
appears when you deploy the Total button on the Evaluation template is entitled Stage of Kidney Disease.
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Dm Crf Stagecalc =

Stage of Kidney Disease

To calculate the stage of kidney disease, answer the following three questions and click "Calculate.™

1. Iz kidney damage prezent in thiz patient™? i yez  Np

Kidney damage iz defined az pathologic abnormalities or markers of damage, including sbnormalities in blood or urine
lests o imaging studies.

2. Does thiz patiert have high blood prezsure? i Hpz g

High kblood pressure is defined as =140/90 mmHy in adults and =80th percentile for height and weight in children.

3. Select the estimated glomerular fittration rate you would like to use for the determination of the stage of kidney disease.

o
Predicted | 54 % ll=a? Cockeroft-Gault 101 1202 |

Uzey

MOED a0 107 .1 | (" Salazar & Corcoran | 107 1274 [

eiite | [ ] & Schvartz I N -

Calculate | | Stage 1

(0,5 i Cancel i

Beneath the title Stage of Renal Disease is the statement, “To calculate the stage of Kidney disease, answer the
following three questions and click ‘calculate.”” The three questions are:

1.

Is kidney damage present in this patient? Following the this question is this explanation: Kidney
damage is defined as pathologic abnormalities or makers of damage, including abnormalities in blood or
urine tests or imaging studies. There are three conditions which allow you to answer “yes” to the question,
“Is kidney damage present in this patient™:

a. the presence of microalbuminuria,
b. a serum creatinine above 1.5 and/or
c. an abnormal renal ultrasound which indicates the presence of medical renal disease.

The earliest evidence of kidney damage is the presence of protein in the urine. In the introduction to this
tutorial, the National Kidney Foundation defines normal and abnormal urinary albumin or protein
excretion

e Normal albumin excretion: <30 mg/24 hours

* Microalbuminuria: 20-200 pg/min or 30-300 mg/24 hour or in men urine albumin/creatinine2.5-25
mg/mmol and in women urine albumin/creatinine 3.5-35 mg/mmol

* Macroalbuminuria (overt proteinuria): >300 mg/24 hour

» Nephrotic range proteinuria: >3 g/24 hour

(More definitive information on Proteinuria can be found in the explanation of the template entitled
Proteinuria)

On the Evaluation template there are six buttons with educational information presented. The fourth button
is entitled “Chronic Kidney Disease” and addresses the definition of Chronic Kidney disease. It states:
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All individuals with GFR <60 mL/min/1.73 m2 for 3 months are classified as having chronic kidney
disease, irrespective of the presence or absence of kidney damage.

a. Reduction in kidney function to this level or lower represents loss of half or more of the adult level of
normal kidney function,

b. This may be associated with a number of complications

All individuals with kidney damage are classified as having chronic kidney disease, irrespective of the
level of GFR.

a. The rationale for including individuals with GFR 60 mL/min/1.73 m2 is that GFR may be sustained at
normal or increased levels despite substantial kidney damage and
b. Patients with kidney damage are at increased risk of the two major outcomes of chronic kidney disease:
loss of kidney function and development of cardiovascular disease
Once you have answered the first question, “yes,” or “no,” you must answer the second question which is:

2. “Does the patient have high blood pressure.”

The definition is then given for the presence of high blood pressure; it is, “High blood pressure is defined as
>140/90 in adults and >90 Percentile in height and weight in children.”

If the current blood pressure is elevated, the box indicating “yes” will be automatically selected but if the
patient has high blood pressure which is controlled, you will need to manually check the box next to “yes.”

The third question will be automatically answered for you.

3. Select the estimated glomerular filtration rate you would like to use for the determination of thestage
of kidney disease.

This will automatically default to the MDRD equation and does not need to be changed again.
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x
Stage of Kidney Disease

To calculate the stage of kidney disease, answer the following three questions and click "Calculate.™

1. Iz kidney damage prezent in thiz patient™? i yez N

Hidney damage iz defined az pathologic abnormalities or markers of damage, including asbnormalities in blood or urine
tests o imaging studies.

2. Does this patient have high blood pressure? O 1

High kblood pressure is defined as =140/90 mmHy in adults and =80th percentile for height and wweight in children.

3. Select the estimated glomerular fittration rate you wiould like to use for the determination of the stage of kidney disease.
o U=e?

Predicted |54 % ll=a? Cockeroft-Gault 101 1202 |
MOED a0 107 .1 | (" Salazar & Corcoran | 107 1274 [
wite [ [ | # Schwartz I N -

L e Stage |

(0,3 i Cancel i

When you depress the “Calculate” button on the Stage of Renal Disease pop-up, the Stage of Renal Disease will
appear. Some times, you will receive a message in an alert message which states:

“You MUST answer both questions 1 and 2 as well as select which value is to be used under 3.”

If you have answered questions 1 and 2 and still receive this alert, you must then go back to Chronic Renal Disease
Master template and follow the steps which were described above to change the box which was automatically
checked beside the MDRD equation. The box must be checked next to another formula and then changed back to
MDRD. This alerts the computer that this is the formula which is to be used to calculate the Stage of Chronic

Review of the Steps by which the Stage of Chronic Renal Disease is calculated

The steps to the calculation of the Stage of Renal Disease are as follows. Once learned, these steps take only a few
seconds to complete.

* Open the Chronic Renal Disease Master Template.

» Click the button entitled Refresh Template/Check Lab.

* C(Click one of the GFR formulae in stead of the MDRD which has been automatically selected.
» Click the box next to the MDRD formula

» Click the Navigation button in the right hand column entitled Evaluation.

» Click the Total button on the Evaluation Template

* Answer questions 1 and 2 on the Stage of Kidney Disease Pop-up

» Click the button entitled Calculate on the Stage of Kidney Disease Pop-up

The Stage of Kidney disease will then be displayed and can be added to the ICD-9 Code list under Chronic Conditions
and to the Acute Assessment. Any stage of kidney disease is an HCC Risk and needs annual evaluation.
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An explanation of the other five formulae for calculating GFR

The first formula listed is called “Predicted.”

Chronic Renal Failure Patient | IE{' |
Aszessment Guidelines  Kidney Disease Summary B fae M
Refresh Template ! Check Labs | Hydration Azseszment I el
Clazzification
Height I 73.00 in MS Strip | i Serum Csmolalty {3115 ST
wsight 18500 |y AlbiCrest P Serum Camolarity | 304.1 e
B 24 dd PratiCrast [ Anion Gap 10.0 Acute Renal Disease
Biody Fat ! T e Z4Hr Urine Prao i Demalat Gap Prateinuris
BMR [2332_ caliday Crn 145 |010E2010 Est. Glomerular Filtration Rate GFR
1723 3
BEE calitdy  potassium 4.4 010852010 Fradicted |54 %, Use? e e
Wit 36.00 i BN 16 | 01/06/2010 T ETTE R o
- [4z00 MDRD - 3FR and Hypertension
prs : ra-E;-— L Creatining 3 01062010 Jellite  (double-click) I i
Risk Ratio |- Chloride 107 | 01082010 Cockoroft-Gault 101 1202 GFR and MNutrition
EII:::;:::SPresISur:D Ha At 81 |01/m62010 Salazar & COrcoran I 107 |[1274 GFR and Bone Diseaze
I mimHig I_ l_
Fructossmine i schwarz L GFR and Meuropathy
124 O1062010 PpE——— ——
| I PR I Urinalysis | 01062010 aBC |5 Renal Failure
Diabetes Melltus HGE 118 I 01 0E2010 Ketones Negative LIFBC 1 Aeecoment
o . HCT 379 |010B2010  Leukocytes | Meostve  LIER
Dizbetic Since year) | 1998 petic Count ] Mitrates Megstive Bacteria Document
hetabolic Syndrome B2 G458 |11/2012009  SpecGray | 000 ‘Mucous
+ (% _ ) ) e Mormal Cast
il LCcose azts
Folic Acid : 100 Phy=ician Infarmation i
Hypertenzion Managemert EEiniar 35 11/2002009 | Protein hi=c
yieight Management BC a4 1172002009
= 24 Hr Urine Crestinine )
Lipid= Managemerit S 53 11202009 l l __l
Yitals Ower Time ERC 79.90 | 124122009 Cholesteral I 176 121 02009
lonized Calcium | .7 1172002005 HOL 24 1201072003
PTH 34 04042007 LDL 44 121052009
Phosporous | 4.3 | 03452007 Trighycerides | 287 | 12410:2009
Vitarmin D EE
Calcitrol EE
Sed Rate G2 120252009
Prealbumin 2040 010652010
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You will notice that the title of this box “Predicted” is in blue, which means that it is a hyperlink. If you click on
“Predicted,” the formula for calculating this Predicted GFR will be displayed.

x|
Predicted Values for GFR in Adults by Age and Sex

Males

GFR =-1.163 * (Age in Years) +157 mLsming . 3mm2
Females

GFR =092*(-1 163 * (Ade in Years) + 157 mLdmind . 7 3m"2

Cancel |

We have discussed the second formula entitled “MDRD” above. The third formula is entitled “Jeftillee”. The pop-up
which appears when the button is clicked states:

x
Jelliffee Multi-Step Method for Estimating GFR

In patients with unstable renal function, Jeliffe’s multti-ztep method may be more accurate. This method
corrects for rizing serum crestinine and for chronic renal failure, therefore when the creatining is rapidly
changing ot in the face of significant chronic renal failure, Jeliffe's may be more accurate.

If the zerum creatinine iz rizing, it is likely not at steady-state. Serum Creatinine may reguire one week 1o
ahilize followwing a decreaze in renal function. Conversely, after renal function improves to normal, the
zhift of =erum creatinine to its new steady-state level occurs rapidly, since the new half life is now guite
zhart. Thuz, the probakility that zerum creatinine may naot be at steady-state iz much greater when SCr iz

rizing, than swhen it is falling.
Cancel |

As mentioned previously the Jeffillee formula is the only multi-stage formula. In order to display the estimated
glomerular filtration rate calculated by this formula it is necessary to go through several steps.
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In the space between the title of this template and the box where the result is displayed is a note which states, “Double
Click.”

Chronic Renal Failure Patert | | |
Azzesament Guidelines  Kidney Disease Summary L e Haie
Refresh Template f Check Labs | Hydration &z=sessment | SR
Claszification
Height I 7300 g WS Strip I L) Serum Csmolality | 311.5 Evaluation
Visight 18500 |y AlbiCreat | ] Serum Camolarity | 3041
Bl 24 44 Proticreat I Anion Gap 10.0 Acute Renal Dizease
Body Fat !2'-"-1 o, 24Hr Urine Pro ) Dsmolar Gap eI
BitdF: 2332 caliday  oown {145 [moeez010 Est. Glomerular Filtration Fate GFR
1723 3
EIEI? 36.00 FEWEY btassiin 44 Jema Predicted l 54 * Lze? GFR and Anemia
et — BN {16 o1me2010 MDRD Bl - FF o Hooerton
Hip= I___!“?-UD in Creatinine 4 01/06/2010 ._Ielliffel fdaubla-click] | 1O it il
Risk Ratio | 86 Chioride 107 [omeeoin | oo Ti01 1202 GFR and Nutrition
EII:::;::;BF‘resIsur:D y Habd ¢ [a1 [o1082010 Salazar & Corcoran I 107 I 127.4 | GFR and Bone Diseasze
l mmHg I l
Fructosamine | X schwarz - GFR and Meuropathy
124 010652010 ——— —
I‘_ I_ Glucose I Urinalysis | 01062010 wBc |5 Renal Failure
Digbetes Welius HGH 118 01062010 | Ketones [Megative  SEEBERM T Sszessment
g HCT 379  |01DE2010  Leukocytes | Megstive  LERI
Diabetic Since (year) | 1395 Retic Court i Mitrates Megative Bacteriz Document
Metabolic Syndrome iz B45.8 [11/20/2009  SpecGray | 000 ‘Mucous
+ v 0 o I, Glcose Marmel Casts
Folic &cid 3 o ]'_ Physician Information i
Hypettension Mansgemert Serum Iron 35 11/2002009  Protein ‘east
yigight Management BC 374 1172002009
=7 24 Hr Urine Creatinine i
Lipidz hManagement Ea £3 14 2042009 I l __I
YWitals Cwver Time _l EFC ] 79.90 12112009 cholesteral I 175 12M 052009
lonized Calcium | 5.7 | 11/20/2008 HOL | 24 1210/2003
PTH I 34 04042007 LDL 44 121042009
Phosporous | 4.3 | 034452007 Triglycerides | 267 | 1210/2009
VitaminD | EE
Calcitrol l I ri
Zed Rate | 52 120242009

Prealbumin | 2040 | D1/06:2010

When you double click in the box next to Jeffillee, the following pop-up is deployed, which is entitled Jeffillee Multi-
step Method for Estimating GFR.
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x
Jellifee Multi-Step Method for Estimating GFR

I= the patient’s creatinine level riging?  Yesz { Mo

Sex | M

LEw | Latest Creatinine [ 2 mafdL
Height | 73.00

Lge | B2

E ]
Calculate ]
E Carrected

B=A

Wight 185 01 Estimated GFR ] mLAming 7 3m2

Ok | Cancel |

To complete this formula follow the stepsindicated.

The fourth formula is the Cockcroft-Gault formula. When the hyperlink is accessed the following pop-up is displayed
which gives details about this formula and its value.

Dm CrfCockeroft X
Cockeroft-Gault Equation for Estimating GFR

General Equation

140 - (Age in Years) * MVeight in k)
= e mbLstnin
cr T2 * (Serum Creatining in mefdl)

The Cockcroft equation has become the defacto standard despite many documented problems.
The Cockeroft-Gault produces consistent results in patients of average size and build, with
ztable renal function and a SCr lezs than 3 mg%. Howeever, it iz problematic in others. The
equation vwas dervied from a group of lean males.

The Cockcroft-Gault equation tends to over-estimate creatinine clearance inthe elderly.
Therefore, an empiric "correction” commonly employed is to round up the serum creatinine to
1.0 mg%% in elderly patientz. Howwever, most studies have found this to be an inappropriste
practice which under-estimates true creatinine clearance.

Uze of & very low serum creatinine (0.5 mg% or less)in the Cockoroft-Gault equation leads to
a falzely elevated creatinine clearance. Therefore, many practitioners designate 0.7 mg as
the minimum serum creatinine which should be used in the equation.

Women

The Cockcroft-Gault swas from s group of men, the 0.85 factor for wwomen was added
afterweards, to correct for the smaller muzcle mass of females. Ore study found that 2 0.9
factor for women may be more accurate.

Diet
Zerum creatinine will be affected by dietary extremes . Patients swho are follovwing an unusual
veqetarian diet may have a lovwer serum crestinine than expected. A dist excessively rich in

red mest will lead to the reverse error.
: Cancel l
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The fifth formula is the Salazar & Corcoran formula. The following is the pop-up which appears when this hyperlink
is accessed.

| Dm Crf Salazar

40



The sixth formula is the Schwartz formula. When this hyperlink is accessed, the following pop-up is displayed.

Dm Crf Schwartz x|

Schwartz Equation for Estimating GFR in Children

0.55 * (Height in cm)
[Zerum Crestinineg in moidl)

GFR = mLfminf .7 5m™2

In children 12 and alder, the Cockcroft-Gault equation gives a reazonably accurate estimste of
creatinine clearance. For younger children, infarts and neonates, no method of estimating creatinine
clearance iz relisble. The Swartz equation iz the standard equation for young children, howewer,
the rezults are not conzistent enough to be uzed for pk (drug dosing) modeling.

The Mational Kidney Foundation Clinical Guidelines cammented, "In children, several studies have
compared the accuracy of prediction eguations in estimating GFR with 24 howr or timed crestinine
clearance studies. Mone of these studies demonstrated substantial improvement in estimating
creatinine clearance wsing & 24-hour ar timed urine collection over the use of the Schwwartz
prediction eguation ™

Many of the studies evaluating the Schwartz formula in children have substituted creatinine
clearance for GFR in azsessing it hias and precizion in different populations. The bias of Schvwartz
farmula estimates compared to creatinine clearances is relative small, hovweyet, the Schyvwwartz formula
has been shown to overestimate inulin clearance, particularly in children with low: GFR. &khough
formulas that estimate creatinine clearance overestimate GFR, they provide an estimate that iz
accurate enough for most clinical purpozes and represent a better atternative to azsessing kidnesy
function than serum crestinine alone.

For teenagets and young adutts, use of both formulas (Schyvwartz and MORD Study) may give the
clinician a dependable range of estimates of GFR. In cettain clinical situstions, clearance measures
may be necessary to estimate GFR.

Cancel

As will be noted by reading this, in dealing with teenagers, the use of the Cockcroft-Gault and Schwartz formulae
together may give a better picture of the renal function than either one alone.
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Following these six formulae, there is a display of 12 additional lab studies which are discussed above..

Chronic Renal Failure Patert. | | |
Azzeszment Guidelines  Kidney Dizease Summary e £e Hae
Refresh Template [ Check Labs | Hydration &zsessment | ol
Claszification
Height 7300 i MS Strip I L) Serum Osmolality |311.5 Evaluation
Vigight 18500 |y AlbiCrest | ] Serum Csmolarity | 3041
Bl 24 44 Proticreat I Anion Gap 100 Acute Renal Dizease
Bochy Fat EE Z4Hr Lrine Pro ) Camalar Gap Praoteinuria
BitF: 2332 lealiday oo {145 |moEez010 Est. Glomerular Filiration Fate GFR
1723 ’
EIEI? 36.00 FEWEY Fetessitm 44 ghei Predicted I By * Lize? GFR and Anemia
Wizt 00 iy BUN |18 01/06:2010 MORD [20 1071
i 4200 s GFR and Hyperttension
prs . = i Creatinine 3 01.08/2010 Jelifie  (doubla-click) | o
FiAA R Chioride 107 | 0140612010 o EEREFEA e GFR and Nutrition
EII:::;::;BF‘resIsur:D ’ Habd ¢ [a1 [o1062010 Salazar & Corcoran I 107 127.4 | GFR and Bone Dizease
I mmHg I
Fructosamine | i schwanz £ GFR and Meuropathy
— 124 01062010 T ——— e E—
I— Glucoze I Urinalysis | 010682010 weEc |5 Renal Failure
Disbetes Melituz HGE [118 |O01062010  ietones | Megative  LURBC ! Azsessment
9 - HCT {a7a  |0M0ER010  Leukocytes | Meostive  LUERI
Diaketic Since (year) | 1395 Bt oot ] Mitrates Megative Bacteriz Document
Metabolic Syndrome B12 B46.8 |11/2002009  SpecGray | 000 Mucous
+ v 0 e I, Glicose Mormal Casts
_ Falic Acid : o Physician Information I
Hypettension Mansgemert Serumlbon | 35 11/20/2009  Protein ‘east
Wigight Management BC 374 1172002009
5 24 Hr Urine Creatinine i
Lipidz hManagement iyt £3 11 2042009 I I .J
Witals Over Time EFC ¥9.90 (121152009 Cholestaral 176 121052009
lonized Calcium | 5.7 1142002003 HOL 24 12A10/2003
FTH 34 04042007 LDL 44 121052009
Phosporous | 43 | 0341452007 Triglycerides | 267 [12/10/2009
Vitatmin D | EE
Calcitrol | I r
Zed Rate |62 120242009

Preslbumin | 2040 | 01062010
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The fourth column of the Master Chronic Renal Disease Template contains 16 navigation buttons. Each will be
described and its use and means explained. The 16 buttons are outlined in red below:

Chronic Renal Failure Patient | D“ |
Azzeszment Guidelines  Kidney Dizeaze Summary R £z Sl
Refresh Template / Check Labs I Hydration Assessment | i
; Clazzification
Height 73.00 i MS Strip I l I Serurn Osmolsity | 311.2 B
Wisight 18500 | AlbiCraat | | i Serum Csmolarity | 304.1 valEen
Bl o4 44 ProtiCrest ] [ A rion Gap 100 Acute Renal Dizease
BodyFat  |271 % 24Hr Urine Pro | ) Osmolar Gap Proteinuria
BMR 2332 lcaliday oo {145 [o10E2010 Est. Glomerular Fitration Rate GFR
1723 :
EEE 36.00 Fa”da'f Fifesolbin [44 Jo1062010 Predicted i B4 % Lise? GFR and Anemis
¥iaist in BN {16 | mosz010 MORD [s0 [1o71 ¢ T m e
i l 4200 - and Hypertension
prs O I Cresfinine | 9 01062010 Jelitfe  (double-click) I g
Rizk Ratio |- Chiaride {107 | 0M/06R010 Cockoroft-Gault 101 [1202 | GFR and Mutrttion
EIID:SBPresIsurSED ) b B Salazar & Corcoran I 107 1274 GFR and Bone Dizease
I mimHg
Fructosaming | B schwartz L GFR and Meuraopathy
124 010E2010 P————— Pe—
I W Glucoze I | Urinalysis | 01082010 aBc |5 Renal Failure
Diabetes Melituz HZE | 118 o1 0E2010 Ketones Megative URBC 1 Woonn b
# (0. HCT [379 [0MmBRO10 Leukocytes | Memstive  LER
Dizketic Since [':.fearjl 1998 Retic Count | BE Mitrates Megative Bactetia Document
hetabolic Syndrome E12 |g46.8 |11/20/2009 = SpecGrav | 000 ‘Mucous
+ v _ ' . Marmal
I Glucoze Casts
: Folic Acid I : ‘1?5"'_ Phy=ician Infarmation i
Hypettension Managemert Serumlron | 35 11/2002009  Protein fEEst
Viigight Manacement B {374 |11/20/2009
T 24 Hr Urine Creatinine i
Lipicts Managemernt e |63 | 11,/20/2009 I I _]
Witals Cwer Time 79.90 | 121152009
EPO I l Cholesteral  [126 [ 12/10/2009
lorized Calcium | 5.7 1172002005 HOL {24 J1210/2009
PTH [ 24 04./04/2007 LDL 44 [12m0/2009
Phosporous | 43 | 03/14:2007 Trighycerides | 267 | 12110:2009
VitaminD | i
Calcitral I l r
Sed Rate |62 12022009

Presloumin | 2040 | 01062010

The use of each of these buttons and the functions which they launch will now be described. (For those functions which
require more detailed explanation, this general and brief introduction of all of the navigation buttons will be followed
by a detailed explanation.)

1. Home — this button is used to return the user to the AAA Home template

2. Lab Results — this button launches the laboratory results template which will place all current lab onthe
patient’s Chronic-Renal-Disease chart note. (click here for an explanation of the Lab Resultstemplate.)

3. Classification — this launches a template which lists the pathology and etiology of most causes of Chronic
Renal Disease.

4. Evaluation — the content and use of the template has been described above (click here to return to the section
on the Evaluation template)

5. Acute Renal Failure — this template displays the cause of Acute Renal Failure and explains the threecategories
of Acute Renal Disease.
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6. Proteinuria — this template defines microalbuminuria and albuminuria, discusses albumin/creatinine ratio, false
positive proteinuria and calculates the degree of proteinuria from laboratory tests which are displayed.

7. GFR — this template displays the results of various equations for calculating estimated GFR, discusses the
limitations of estimated GFR and calculates the estimated GFR.

8 GFR and Anemia — this template addresses the causes of anemia in Chronic Renal Disease and addresses
procrit therapy, dosing and safety.

9. GFR and Hypertension — this template addresses elevated blood pressure in the patient with Chronic Renal
Disease. It includes the ability to identify the mechanisms of blood pressure elevation in Chronic Renal
Disease, the goal of blood pressure control, treatment recommendations, and links to SETMA’shypertension
disease management tools, low salt diet, weight management and exercise prescriptions.

10. GFR and Nutrition — this template allows for evaluation of Protein Energy Malnutrition (PEM) in chronic
renal disease, the definition of PEM, and also calculates Dailey Protein Intake as well as Daily Energy Intakein
various stages of Chronic Renal Disease.

11. GFR and Bone Disease — this template addresses abnormalities of bone metabolism which is seen inpatients
with a GFR below 60 ml/min/1.72 meters. It identifies the importance of Calcium, Phosphate, Vitamin D3,
PTH and Ca x PO4 in Chronic Renal Disease.

12. GFR and Neuropathy — this template discusses the applications of uremic neuropathy including autonomic
neuropathy in Chronic Renal Disease. The review of systems and physical examination relevant to uremic
neuropathy are discussed.

13. Renal Failure — this template discusses common causes of renal failure and common causes of an acute decline
in GFR. The definition of renal failure and predicting a decline in GFR are discussed.

14. Assessment — this template summarizes the renal status of the patient and includes a summary of thenutritional
status, lipid status, Calcium Phosphorus Product, Hyperparathyroidism, Immunizations and habits.

15. Document — this button launches the creation of the Renal Chart Note for this patient encounter

16. Physician Information — this button launches a series of education documents about the care of patients with
renal disease.

Description of the templates launched by Navigation Buttons

Classification

The full title of this template is Classification of Chronic Kidney Disease. In addition to diabetes there are five other
classes of chronic kidney disease based on pathology; they are:

* Glomerular Diseases (Primary or Secondary) and these are divided into Proliferative and Non-proliferative
» Vascular Disease

» Tublointerstitial Disease

e Cystic Disease

» Diseases in the Transplant

The template also addresses etiologies of each of the above. Many of the categories and etiologies names are in bold
blue, which means that there are documents associated with each of these which give details about each disorder.
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If the pathologic cause of the patient’s renal disease or if the etiology of the patient’s renal disease is selected on the
Classification template, it will automatically note that on the Assessment Template (this function does not work at

present but will be added in 201

0).

Renal Assessment
Hutritional Status
Height 73.00  inches
Wisight [185.0  pounds Renal Lab Orders
24 .44 e -
Degree of Proteinuria | = il Main Lab Orders
Stabil wigight Loss € Wes © Mo Lo e
(s i B ~ Serum Albumin | 3.1 121052009 Immunizations
* Stable Progressive Imparoving
: Prealbumin 20.40 010652010 Camments - 1
Anemia o
(™ Of Chronic Diseass " Megalohlastic SR E ; Comments - 2
T Iron Deficiency " Hemolytic " Acceptable % Requires Therapy
Hermadatamic Cholesteral 126 121072009 Document
(v Acceptakls " Mesds Improvemert Triglycerides 287 121042009 Treatment Plan
Metabolic Status HOL 24 12102009
(" Acidosis ) Alkslosis " Acceptakle 135 O&MmEs2009
j ¢ it 1D SETMA's Trestment Audit
Anion Gap Chloride Calcium * Phogphorous Product
o Nprmal o Sen_sitive ca 100 01 /DE2010 PCPI Trestment Audit
(" High ™ Resistant
i PO 43 034 4£2007
Yolume Status Procuct 43
(" Euvolemic ™ Dehydrated ¢ Fluid Overload HipEt patatts oS
Access for Renal Replacement Therapy " Primary ¢ Secondary  © Teriary
(" Indicated 1% Mot Indicated o IERIEEEE
Referral to CV Surgeon for AV Fistula dr 5
o & : Immunizations History
-
Ref: II-Idllc:m?[:u bl P:D:{TE:LJEI’LEE(’“) Preumovex | 057252004 el s T
errals nuble-click to
[flien=a 09282009 Drunz [ ves ¥ o
Status |Referral ~ Hepstitis B 1 ] Smoking [ ez W Mo
Completed Beaudry, Carl L] . I_”— Possible nephratoxic drugs?
Completed 0 b : — (" ves { ) po
1 j bj
Medications (Double-Click to Add/Ecdit)
Brrand hame | Gereric Mame |Doze SigCodes & follaulpisedeuic Sareholoney
ASPIRIN EC ASPIRIN B1MG 1 po daily | Fallowy - up
AUGMENMTIM A B75-125MC 1 po BID |3 | manth(s)
TRIPOTAZSSILIM Fouting Care Fallow-Lp
CLAVUILANATE IL] |
=l Z =
4 |
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Acute Renal Disease

0106/2010

01/06/2010
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At the top of the Acute Renal Disease template is a button entitled “Common Causes.” When this button is launched a
template is deployed which is entitled “The Most Common Causes of Acute Renal Dysfunction.” It is possible for a
patient to have more than one of these causes simultaneously and this tool makes it possible to designate as many as
apply to the patient.

x
Most Common Causes of Acute Renal Dysfunction

The most common causes of acute renal dysfunction include:

I wolume depletion I Renal vascular dizease
[ severe heart failure I Sepsiz

[ Urinary tract obstruction [ Ehabdomyolysis

[ Acute tubular necrosis [ATHh | | Hemoly sis

™ Acute interstitial nephritis ™ ACE Inhikitors

[ Acute pyelonephritis [ mMsaDs

[ Acute glomerulonephiritiz [T aRB=

[ Atheroembolic dizease | | Cyclosporine

| | Radiographic cortrast [~ Tacrolimus

I Selected antimicrobial agents
[aminoglycozides and amphotericin B)

Cancel |

48



Below the “Common Causes” button is a section which discusses the three categories of acute renal failure. They are:

1. Prerenal — this is defined as “Problems which affect blood flow before it reaches the kidney.” When this
button is deployed the following pop-up appears.

Dm Crf Prerenal i x|

Prerenal Failure

Prerenal failure iz by far the most common type of acute renal failure. Your kidneys do not receive enough blood to fiter .
Prerenal failure can be caused by the following conditions:
[ Dehvydration - From vomiting, diarrhea, swater pills, or blood lozs

Dizrugtion of blood flove tothe Kidneys - From a variety of causes:

[~ Drastic drop in hlood pressure - Fram major surgery, severe injury of burns, or infection in the
bloodztream (sepsis) causing blood vesselz to inappropriately relax

[ Blockage or narrowving of & hlood veszel carrying blood to the kidneys
[ Heart failure or heart sttacks causing o blood o
[T Liver failure causing changes in hormones that affect blood flowe and pressure to the kidney

There iz no actual damage to the kidneys with prerenal failure. With appropriste treatment, it usually can be reversed unless
the inzult to the kidneys iz prolonged and damage to the kidney tizsue proper ocours.

cancel |

This pop-up makes it possible to designate what the causes of the patient’s decrease in renal function are. There can be
more than one affecting a patient at any given time.
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2. Postrenal — this is defined as “Problems affecting the movement of urine out of the kidney.”

Dm Crf Postrenal :'_~_; .E.!

Postrenal Failure

Postrenal failure iz sometimes referred to as obatructive renal failure, since it is often caused by something blocking eliminstion
of urine produced by the kidneys. This problem alzo can be reversed, unless the obetruction iz prezent long enough to cause
damage to Kidney tissue.

Obstruction of one or bath ureters can be caused by the follovwing:

[ Hidney stone
[T cCancer of the urinary tract organs or structures near the urinary tract that may ohstruct the outflow of urine
[ Medications

Ohstruction at the bladder level can be caused by the following:
I Blacder stone
[ Enlarged prostate (the most commaon cause in men)
[ Blood clat

[~ Bladder cancer
[ Meurologic disorders of the bladder impairing its ability to contract

Treatment consists of relieving the obstruction. Once the blockage is removed, the kidneys usually recover in 1-2 weeks if there

iz no infection or ather problem.
Cancel I

This pop-up addresses the location of obstructions which affect the flow of urine out of the kidney and allow for the
documentation of the problem which affects this patient.

3. Renal — this is defined as “Problems with the kidney itself that prevent proper filtration of blood or
production of urine.”

On the Acute Renal Disease Template, after the definitions of prerenal, postrenal and renal disease, there is a
display of all laboratory values which relate to kidney function. At the bottom of the second column of lab values,
there is a button entitled “Check for New Labs,” which allows you to update the presentation of current labs.

This is followed by a link to the Hydration Template. When the Hydration Assessment has been completed, the
results of the level of hydration of the patient is displayed on this template. And, there is a button entitled, “Check for
new labs,” which allows the system to check for new laboratory values.

Finally, to the right of the Acute Renal Disease template there are four “information” buttons which launch
documents about:

» Renal Disease

* Glomerulonepritis

» Acute Interstitial Nephritis
» Acute Tubular Necrosis
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Proteinuria

Proteinuria
| Early Detection of Kidney Damage | | Definition and Classification |
I Profeinuris I iz an early and sensitive marker of kidney damage in many types of chronic kidney diseaze.
UmInUria iz & more sensitive marker than total protein for chronic kidney dizease due to diabetes,
hypertension and glomerular dizseases.
Check for New Labs | Information
Evaluation of Uring Dip Stick
LA, [01mez010 MS Steip | Positis | 01062010 Degree of Proteinuria Evaluation of Proteinuria
imr ]2—‘ abicrest | | 1 | Types of Proteinuria
LRBC ﬂ—‘ PraotiCrest J ] ) Falze Positive Proteinuria tormal Lirinary Albumin
LIER| ]7 A positive MS Strip sholid be stpplemented with 8 quantitiave measirement
UBactetia ]— sHch 85 ah Albumin' Creatinine ratio or g Protein’ Creatinine ratio Guidelines for Fvaluating Proteinuria
Adults and Children

Mucous Ma [145  |oiosizoi0 ALE ER {12m 052009 o it
Casts | K 44 |otosizono AST |30 | 12m 002008 EEREE R
cast# | o [107 | ooeizoi0 ALT |25 | 12m 052008 W
veast | Co |20 | 01mEiz010 ALF |158  |12M052009 = ¢
Veast# | Glucose |124  |010B2010 gm0 127002008
Protein | 100 BLIN (16 [omezoto g [0 [12n0/2008

Crestinine | 9 | 01062010 TR |60 [12M0iz009

Ca [100 | ooei2o10

« | i3

At the top of the Proteinuria template are two buttons which give information about the early detection of kidney
damage and definitions of proteinuria and albuminuria.

The first button is entitled “Early Detection of Kidney Damage.” When it is launched the following is displayed.

Early Detection of Kidney Damage

 Early detection: Persistently increased urinary excretion of protein is a sensitive marker of kidney damage. Early
detection allows more timely introduction of therapy to slow disease progression.

» Albuminuria is more sensitive marker for adults with CKD due to diabetes, hypertension, and glomerular
diseases than total protein.

» NKF recommends random spot urine measurements due to the inconvenience and errors associated with timed-
urine samples.

« First morning specimens are preferred: if not available, random specimens are acceptable
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« If 1+ protein, assess total protein-to-creatinine ratio or albumin-to-creatinine ratio within 3 months.

The second button is entitled “Definitions of Proteinuria and albuminuria.” When this button is activated, the
following information appears.

Definitions of Proteinuria and Albuminuria

Urine Collection Albuminuria
Method Normal Microalbuminuria or Clinical Proteinuria
Total 24-Hour Excration <300 mg/day NA =300 mg/day
Protein (varies with method)
___ ‘Spot Urine Dipstick o <30 mg/dL NA =30 mg/dL
Spot Urine <200 mg'g NA =200 mg/g
Protein-to-Creatining Ratio
{varies with method)
Albumin 24-Hour Excretion <30 mg/day 30-300 mg/day >300 mg/day
Spot Urine <3 mg/dL =3 mpfdL NA
Albumin-Specific Dipstick
_ Spot Urine _ <17 mg/g (men) 17-250 mg'y (men) =250 mg/g (men)
Albumin-to-Creatinine Ratio <25 mg/g (women) 25-355 mg/g (women) >355 mg/g (women)
{varies by gender”)

* Gender-specific cut-off values arc from a single study.'” Use of the same cut-off value for men and women leads tc
higher values of prevalence for women than men. Current recommendations from the American Diabetes Associatior
define cut-off values for spot urine albumin-to-creatinine ratio for microalbuminuria and albuminuria as 30 and 30(
me/g, respectively, without regard to gender.®

The next hyperlink on this template is entitled Proteinuria and when launched, it displays the following information:

Dm Crf Proteinpop i x|

Proteinuria

m  Albumin iz the most abundant urine pratein in most types of chronic kidney dizease.

m Lovy molecular weight (LKW globulinsg are the most abundant wrine proteins in zome types of chranic
kidney dizeaze.

m  Proteinuria includes albuminuria, increased urinary excretion of ather specific prateinz, and increased
excretion of total urine protein.

= Albuminuria refers to increased urinary albumin excretion.

= Microalbuminuria refers to excretion of small but abnormal amourts of albumin.

Cancel |
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After the hyperlink entitled Proteinuria, there are two facts about proteinuria which are very important:

Protein is an early and sensitive marker of kidney damage in many types of kidney disease.
Albuminuria is a more sensitive marker than total protein for chronic kidney disease due todiabetes,
hypertension and glomerular disease.

N =

Proteinuria

Early Detection of Hidney Damage  Definition and Classification

Proteinuria iz an early and senstive marker of kidney damage in many types of chronic kidney dizeaze.
Albuminuria is & more sensitive market than total protein for chronic kidney disease due to diabetes,
hypertension and glomerular diseases.

Check for MNew Labs I Information
Ewaluation of Urine Dip Stick
Urinalysis m MS Strip | | 1 Degree of Proteinuria Evaluation of Proteinuria
e rs—“ AlbiCreat ; i i | | Types of Proteinuria
URBE ﬁ_- Proticrest | | 1 | Falze Positive Proteinuris | tormal Urinary Allumin
LIEFI I— A positive MS Strip shonld be supplemented with @ guantitiave measirement
UBacteria l“_" steh a5 ah Albomin' Creatinine ratio ar alml Guidelines for Evaluating Proteinuria
Adults and Children
Mucous | Ma |145 | otiosizo10 ALB EE | 12m0r2009 St Soecifics
Casts | K {44 |01m82010 AST ED] | 124 0/2009 et D
Cast # I l |107 | otioeizo10 ALT |25 | 12m 002008 W
weast | oY) E] | 010652010 ALP [158  |12M0i2009 -
veast# | Glucose | 124 |0102010 mn | O | 1241 0i2009
Protein o0 BN (16 [otmeeoto gy [0 [12/10/2009
Creatinine | 9 | 01062010 TR |60 |12M0i2009
Ca |100 | otiosizo10

Following these statements, there is a box in which the “degree of proteinuria” is automatically documented.

Note: In order for the “degree of proteinuria” to be calculated an albumin/creatinine ratio or a protein/creatinine
ratio must be documented in the lab values.

Above the box entitled “degree of proteinuria,” there is a button of the same name, which when launched displays the
following information:

Degree of Proteinuria

normal: <150 mg/24hr

microalbuminuria: 30-300 mg/24 (specifically albumin; usually measured in diabetics)
trace proteinuria: 150 to 500 mg/24 hr

mild proteinuria: 500 mgto 1 g/24 hr

moderate proteinuria: 1-3 g/24 hr

nephrotic range proteinuria: > 3 g/24 hr

Beneath the box in which “degree of proteinuria” is displayed, there is a button entitled, “False Positive Proteinuria.”
When this button is clicked, the following pop-up is displayed..
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I Dm Crf Falseprot

This allows the provider to document the presence of any condition which might influence the measurement of urinary
protein and which might give a false value.
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Below the Degree-of-Proteinuria box, there is a caution about the MS Strip or Micral Strip. See it below outlined in
red.

01062010 MS Strip [o1082010

31 12102009
[30 " [12n02008

010672010
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A hyperlink is attached to the phrase “Protein/Creatinine Ratio,” which when launched displays the following:

Evaluation of Proteinuria

Spot protein/creatinine ratio estimates 24-hour excretion of protein in grams/24 hr. To perform the test, a random urine
sample is submitted to the laboratory for protein concentration (in mg/dL) and creatinine concentration (in mg/dL). The
protein/concentration is divided by the creatinine concentration, and the unit-less number is the estimated daily protein
excretion in gm/24 hrs. An abnormal ratio is >0.15, which estimates a 24 hour protein excretion of >150 mg/day (>0.15
gm/day). Many nephrologists recommend using protein/creatinine ratios to quantify protein excretion instead of a 24
hour urine collection.

Beneath this information is a display of 15 lab values pertinent to Proteinuria evaluation.
To the right of this information there is a series of information buttons which launch documents on:

e Evaluation of Urine Dip Stick
» Evaluation of Proteinuria

* Types of ‘Proteinuria

* Normal Urinary Albumin

Followed by a series of articles entitled “Guidelines for Evaluating Proteinuria.”

e Adult and Children

e Adult Specific

e Children without Diabetes
e Children with Diabetes
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GFR (Glomerular Filtration Rate)

This template addresses the value of GFR as a measure of kidney function; it is simple and straightforward in its use.
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The hyperlink attached to GFR in the first sentence on this template addresses the two ways in which GFR can be
affected. When launched the pop-up associated with this hyperlink states:

I Dm Crf Gfrpop

The remainder of this template is self-explanatory.
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GFR and Anemia
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The first button on this template is entitled “Cause of Anemia in CKD.” When this button is clicked, the following
pop-up appears on which the known causes of anemia can be documented:




Dm Crf Anemiac

[
I
I
[
I
[
[
[

The remainder of the GFR and Anemia is self explanatory. The theory of therapy with Procrit is explained in three
documents and there are three documents which address anemia and GRF.
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GFR and Hypertension

073172006

0gM 02009

Reduction in diet

This template displays information about the presence and activity of high blood pressure in patients with renal disease.




There are six hyperlinks on this template.

.H

“Hypertension” at the top of the template. deploys SETMA’s Hypertension Disease Management Tool
2. “Blood Pressure” — deployment of this hyperlink displays the following pop-up which presents three important
facts about high blood pressure in patients with chronic kidney disease.

Dm Crf Hptpop = __lﬂ

Blood Pressure

Thete iz a strong, graded relationship between the level of blood pressure and all-cause
mottality and fatal and nonfatal cardiovascular dizease.

m  Optimal levels of systolic and diastolic blood pressure are defined as less than 120
and S0 mm Ha, respectively.

m  Among patients with chronic kidney disease, there iz alzo substantial evidence of &
relationzhip between elevated levels of blood pressure and cardicvascular risk.

m |0 addition, high blood pressure is azsociated with a greater rate of decline in kidney
function and tisk of development of kidney failure.

Cancel |

3. “Mechanisms of HBP in Kidney Disease.” — this button deploys the following pop-up.

Dm Crf Hptmech x|

Mechanisms of High Blood Pressure in Kidney Disease
Document any of the following factors present in this patient.

[ Pre-existing essential hypertension

[™ Extracellular fluid wolume Expansion

[ Renin angictenszin aldosterone system stimulation

[ Increazed sympathetic activity

[ Endogenous digitalis-like factors

[ Prostaglandistr adykinins

[ aterstion in endothelium-derived factors [mitric oxidesfendotheling

[ Increazed body weight

[ Erythropoietin administration

[ Parathyroid hormone secretionincreased intracellular calciumity percalcemia
[T Calcified arterial tree

[ Renal vasculsr dizeaseRenal arterial stenosis

[ Chronic allograft dysfunction

[~ Cadaver allografts, epsecially from a donor wwith family history of by pertension
i Cyclozporing, tacralimus, other immunosuppressive and corticosteraid therapy

Cancel |
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4. “Algorithm” which launches a pop-up entitled “Blood Pressure Recommendations from the NKF.”

Dm Crf Hptalgo = x|

Blood Pressure Recommendations from the NKF

Population BP Goal {mmHg) Honpharmacologic Therapy Pharmacologic Therapy
General Population = 130030 Feduction in dietary salt, Exercize Beta-blockers, diuretics

e ACE-inhibitors or angiotensin 2 receptor
CHD Stages_*l -4 = 12575 Reduction in dietary salt blockers (diuretics), or CCE= in kidney
wer proteinuria (=1 gid) transplant patients

ACE-inhibitors or angiotensin 2 receptor
hlockers (diuretics), or CCBz in kidney
tranzplant patierts

ChD Stages 1-4 = 135/85 Reduction in dietary salt
(o prateinuriz)

Stage 5 = 140190 Reduction in distary satt. Reduction in Ay, except diuretics in dialysis patierts
fluid intake and ulirafitrstion in dislysis
patients.

Cancel |

5. “Low Sodium Diet” — this button produces a printable low sodium diet.
6. “Exercise” — this button deploys SETMA Exercise Prescription template.

On the GFR and Hypertension template, there is also a button entitled “Calculate.” When that button is activated, it
completes the following information for this patient based on the information in “Algorithm” discussed above.

e Blood Pressure Goal

» Non-pharmacologic therapy
» Pharmacologic Therapy
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Reduction in dietary salt ACE-inhibitors or angictensin 2
receptar hlockers (diuretics),
or CCBs in kidney transplant
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GFR and Nutrition




At the top of this template are two buttons:

e “Nutritional Assessment” — this is a hyperlink to SETMA’s Nutrition Assessment Template. You canreview
this template by clicking on this hyperlink.
*  “Markers of PEM “(Protein Energy Malnutrition)

CETEE x|
Protein Energy Malnutrition (PEM)

PEM iz characterized by the inzsidious [oss of body fat and somatic protein stores, diminished serum protein
concentrations, and poor performance status and function. Serum albumin, zerum prealbumin, and serum
ransterrin levels are used to measure visceral protein.

Serum albumin concentrations iz one of the most important markers of protein energy malnutrition (PER).
PEM develops during the course of chronic kidney dizease, and is associated with worze outcomes. The
mechanism by which chronic kidney diease leads to a decline in nutrient intake has not been defined. Low
protein and calorie intake are an important cause of malnutrition in CHD. Metabaolic acidozis and

proinflammatary cytokines may alzo play a rale.
Cancel |

The template then displays the following (if the stage of renal disease has been calculated, it will automatically
populate these fields, if it has not been you must select the stage).

» Daily Protein Intake — the NKF recommendation is based on the stage of renal disease
» Daily Energy Intake — the NKF recommendation is also based on the stage of renal disease.

There are then two information pieces which can be launched from buttons entitled:

* Nutritional Issues in
* CKD Protein and Energy Intake
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GFR and Bone Disease

This template declares that bone disease is frequently associated with Chronic Renal Disease when the GFR is below
60 ml/min/1.73 meters>

In addition to the laboratory results for chronic renal disease and bone disorders, there are six information pieces
present on this template; they are:

Bone Disease and Disorders of Calcium and Phosphorus Metabolism
Disorders of Calcium Metabolism

Disorders of Phosphate Metabolism

Markers of Abn Bone Metabolism

Secondary hyperparathyroidism

Clinical Applications
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The first element on this template is entitled “Clinical Application” which launches a pop-up entitled “Uremic
Neuopahty Clinic Applications.”

x
Uremic Neuropathy Clinical Applications

The data reviewed here suggest that symptoms of neuropathy bedin to occur at very low levels
of GFR. The inconclusive evidence preserted herein has the implications that:
® |ndices of neurapathy are not useful to monitor progression of chronic kidney dizease.

m =ymptoms or indices of neuropathy are evidence of kidney failure, and may be uzefulto
determine need to intiate dialvsis.

m There are currently no convincing data to suggest that there iz benefit to oktaining
netye conduction studies or nerve biopsies in asymptomatic patients.

Cancel |

After this the template displays a Review of Systems and a Physical Examination which interacts with the body of
SETMA’s EMR and which is specific to issues related to uremic neuropathy.

The final elements on this template are two buttons:

* Uremic Heart and Lung Complication

D Crf Heartlung x|

Heart and Lung Complications

Autonomic function abnormalities include:

impaired heart rate and

blood preszure warishilty in response to
respiratory cyche,

postural change, and

valzalva:

Cancel |
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* Uremic EEG changes

! Dm Crf EEGchange
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Renal Failure

01 /0E2010
|ngas am

At the top of the template are two buttons:
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1, “Common Causes of Renal Failure” when deployed this launches a template entitled “Most Common Causes
of Renal Failure.”

Dm Crf Failcause _ x|

Most Common Causes of Renal Failure

¥ Dighetes Melitus

| | Hypertensive nephrosclerosis
[T Glomerular diseases

| | Kidney disease in the transplant

Cancel |

2, “Acute GFR Decline” — the first statement on this template is “Acute decline in GFR may besuperimposed
upon chronic renal disease.”

= X

Dm Crf Adecline y

Acute Decline in GFR

Acute decline in GFR may be supetimposed on chronic kidney dizeazse.

Risk factors for acute decline in GFR include:
[ “olume depletion
I Intravenous radiographic contrast
[ Selected antimicrobial agents (for example, aminoglycozides and amphotericin B)
[ Monsteroidal anti-inflammatory agents (NSAIDs]), including cyclo-oxygenasze type 2 (COE 2 inhibitors;
| | Angiotenzin-converting enzyme inhibitors and angictenzin-receptar blockers
| | Cyelosporing and tacrolimus
[T Obstruction of the urinary tract

Cancel |

These two buttons are followed bythe definition of kidney failure.. This definition is followed by the estimated GFR
from the formulae discussed above.
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The button “Predicting the decline of GFR” launches the following template which defines how the decline in GFR
can be predicted.

Dm Cef Preddec

Predicting Rate of Decline of GFR

Afthough it iz difficult to predict the rate of decline in GFR, either of the fallowing two general approaches,
ot & combination of the two, is recommended:

Approach 1 Compute the GFR decline fram past and ongoing measurements of serum creatining; the
GFR decling inthe past provides a rough estimate of the expected GFR decline inthe future.

Approach 20 Ascertain factors azzociated with a "fast" or "slow" GFR decling; theze factors include type
[diagnosis) of kidney dizease, nonmodifiable and modifiable factors.

The rate of GFR decling is related to the type of kidney dizease; disketic kidney dizease, glomerular
dizeazes, polycystic kidney dizease, and kidney dizeasze in transplant recipients are aszocisted with
faster GFR decline than hypettensive kidney dizease and tubulointerstitial kidney dizeases.

The rate of GFR declineg is related to some nonmodifiable patient characteristics, irrespective of the type
of kidney disease; African-American race, lower baseline lewel of kidney function, male gender, and older
older age are associated with a faster GFR decline.

The rate of GFR declineg is alzo related to modifiable patient characteristics | irrespective of the type of
kidney dizsease. Higher level of proteinuria, lowwer serum albumin concentration, higher blood pressure
pressure level, poor glycemic cortral, and smoking are associsted with & faster GFR decline. The
azzociations of dyslipidemia and anemia with faster GFR decline are inconclusive.

Angictensin-converting enzyime inhibitors and angictensin receptor artagonizts slow the progression of
chranic kidney dizease.

Cancel

73



Finally, there is a presentation of the estimated GFR by various formulae shown overtime.

Renal Failure

Common Causes of Renal Failure  Acute GFR Decline

Kidney failure iz defined as either:
» GFR =15 mLimintl 73 m2, accompanied by signs and symptoms of uremia, ar

n Peed for initistion of kidney replacement therapy (dialysis or transplantation) EoInatinn
Estimated Glomerular Filtration Rate o Lze? End Stage Renal Dizease
Rizk of Kidney Faiure
Predicted Ise? Cockoroft-Gault 1m 1202 | Rate of GFR Decline

%
MORD @ Salazar & Corcoran 107 1274 | Absolute Indications for Dialysis

[0 Schwartz (i Relative Indications for Dialysis
Slowving the Rate of GFR Decline

Jelliffe

Cockcroft Schwartz

010652010 1m
0945 A

10/07 2005 G
0930 A
4 I I

To the right side of this template are six buttons which launch education materials. They are entitled:

1. “End stage of renal disease”

x

End Stage Renal Disease

End-stage renal disease (ESRD iz an administrative term in the United States, based on the conditions far
payment for health care by the Medicare ESRED Program, specifically the level of GFR and the accurrence of
zign= and symptoms of kidney failure necessitating inttistion of treatment by replacement therapy . ESRD
includes patients trested by dialysis or transplantation, irrespective of the level of GFR.

Cancel I

74



2. “Risk of Renal Failure”

AREAST

?'% o

0,

Lip

=
) e
i : D,E.L-gf“

SEThiA | - 2528 C alder, 5 uite 100
SEThA I - 3570 Callege, 5 uite 200
SEThi® N est- 2010 L anlen
[0 8339797
i = efma.com

Risk of Kidney Failure

The Rigk of kidney failure depends on:

The level of GFR (severity] at detection of kidney disease and
The rate of loss of GFR thereafter,

Level of GFR can be improved by specific treatment in some chronic kidney diseases, but nat in most athers,
Rate of loss of GFR {progression of kidney disease) is affected by

diagnosis and by
modffiable and nonmodifiable patient factors.

These factors can be assessed even before the decline in GFR, thereby allowing implementation of interventions to slow

progression while GFR is stil narmal. Some therapies to prevent or slowe the loss of GFR are speciic for the diagnosis, while
others are non-specific.

It is difficult to estimate the rate of progression untilthere has been a decline in GFR. In diseases characterized by a quantifiable
marker of darmagefor example, albuminuria in diabetic kidney diseaseprogression, stability, or regression can be estimated by

change in the marker. For most diseases, however, quantitative relationships between changes in markers and progression have
not been established.=

i ) )J:J
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3. “Rate of GFR Decline”

AMEAST 1

= o
Gl ik
%+-J

o
a3 5 DE.L-,ff“

SEThiA | - 2528 C alder, 5uite 100
SEThA Il - 3570 Callege, 5 uite 200
SE Thi® Wi est- 2010 L owulen
(00 S33-07ET
i = efma.com

Rate of GFR Decline

The rate of GFR decline is related to the type of kidney disease:

'

diabetic kidney disease,

glomerdlar diseases,

polycystic kidney disease,

and kidney disease in transplant recipients are associated with a faster GFR decline
than hypertensive kidney disease and tubulainterstitial kidney diseases

0 L0 —

The rate of GFR decline is related to some nonmodifiable patient characteristics, irrespective of the type of kidney disease:

African-American race,

loweer baszeline level of kidney function,

male gender, and

older age are associated with a faster GFR decline

Bl b =

The rate of GFR decline iz also related to maodffiable patient characteristics, irrespective of the type of kidney disease:

Higher level of proteinuria,

lwer serurm alburmin concentration,
higher blaod prassure level,

poor glycemic contral, and

Bl b =
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“Absolute Indications for Dialysis”

AMEAST 1

= b
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i = efma.com

'

Absolute Indications for Dialysis

Advanced uremia
Uremic pericarditis
Uremic encephalapathy
Uremic pancreatiis

hetabolic disturbances refractory to medical management

Hyperkalemnia
Metabolic acidosis

Uremic symptoms not amenable to dietary modification
Severe nausea and vomiting
Anorexia with weight loss
Uremnic encephalapathy
Meuropathy

Refractaryvolume averload

Congestive heart failure
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S. “Relative Indications for Dialysis”

@wf.hsr;
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Relative Indications for Dialysis

*  Estimated glomerular fitration rate <10 mLminA 7 3m2 (K% urea <207, unless:
Lean body mass is stable or increasing
and
Mormalized protein nitrogen appearance rate (nPMAY =08 ghkafday

Estimated glomerular fitration rate of 10-20 mLminA 73m2 with signs of malnhutrition (normalized protein nitrogen
appearance rate <0.8 ghg/day or loss of lean bady mass)

Moderately severe to severe volume overload

4 |

6. “Slowing the Rate of GFR Decline”

x
Strategies Which Slow the Rate of GFR Decline

B Sfrict ghvcemic cortral in disbetes slovws the development and progression of chronic kidney dizesse
B Intervertions may slow rate of GER decling in chronic kidney dizease in zome circumstances
m Strict blood pressure contral slows the progression of chronic kidney diseasze

B Angictenzsin-converting enzyme inhibitor 2 and angiotensin receptor antagonists slow the progression

of chronic kidney dizeaze
Cancel I
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Assessment

Renal Assessment

Referting Provider | James | Holy _ _
Etiology (DM 1| Renal Manifestat Contr: Height 7300 inches
| Ttaoe 1 Wight 18300 pounds Renal Lakb Crders
Stage of CHD ae
_ Bl 2444 ggint2 e
Degree of Proteinuriz | hain Lak Orders
Stabili weight Loss © Yes § ho e
i::lgtybl - . - . s R 121052009 [mmunizations
ahle rogressive Imifot i
_ g REZNd Bt el 2040 | [ mimes010 Commerts - 1
Anemia o
(" Of Chronic Dizease (" Megaloblastic L'p:E Status p _ Comments - 2
(" Iran Deficiency (' Hemalytic Acceptable * Reguires Therapy
HemHyriamic Cholesteral 126 1201042009 Document
(+ Acceptable (" Meeds Improvement Triglycerides 287 121042003 Treatment Plan
Metabolic Status HOL 24 12102009
" Acidosi " Alkalosi Y bl 135 08062009
SgEs B EErilab LD SETMA's Treatment Audit
Anion Gap Chloride Calcium * Phosphorous Product
¢ Mormal + Sensitive Ca 100 | mmeeaio PCPI Treatment At
" High (" Resiztant
i PO 43 034 412007
Volume Status Product 43

(" Euvolemic ™ Dehydrated  © Fluid ©verload

Hutritional Status

Hyperpatathyroidism

Access for Renal Replacement Therapy (" Primary { Secondary " Tertiary
(" ndicated Mot Indicated PTH | 24 || 002007 |
Referral to CV Surgeon for AV Fistula B B
P G Immunizations History
nidicate * ejuire l———
Referrals  (Double-click to Z-.deEd'rtj Pocunovex || 05252009 | Speelt L res ly o
- |R : I il 09282009 Drugs [ ves W Mo
s eferral - i
Hepatitis B 1 I, Smoking | Yes ¥ Mo
Compileted Beaudry, Carl ] - I Possible nephratoxic drigs?
Completed 0 hd (" Yes U No

| o ol 77

Medications (Double-Click to &ddEcdit)

Brrand Mame | Generic Mame |Dose SigCodes FOllUWAR: - ADUIE Care FOlIE LD

ASPIRIN EC ASPIRIN B1MG 1podaily | | Follow - up

AUGHMEMTIM AN &75-125MG 1 po BID |3 | marthis) e
TRPOTASSIM

Routing Care Fallowe-Lp

CLAVULANATE ILJ | =
il I 2
< | f

This template provides a summary of the renal evaluation of the patient and provides the ability to order testing and
referrals. It is organized into three columns. .

The first four data points in the first column are automatically documented when they have been previously identified.
They are:

» Referring Provider — the name of the provider completing the renal evaluation

» Etiology — from the Classification template (the automatic completion of this data point does notoccur
presently but will in 2010.

» Stage of Kidney Disease — from the Stage of Renal Disease template

* Degree of Proteinuria — from the Proteinuria template
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It is then possible to address the following

Stability — this requires the provider to make a judgment

Anemia — this requires the provider to note what kind of anemia if any

Hemodynamics — this requires the provider to note the status

Metabolic Status including anion gap which is automatically noted if the Hydration template hasbeen
completed.

Volume Status which is automatically noted if the Hydration template has been completed.

Access for Renal Replacement Therapy — if the patient has renal stag I-I1I this will be automatically
noted as not applicable

Referral to CV Surgeon or Interventional Radiologist for AV Fistula — if the patient has renal stage I-111
this will be automatically noted as not applicable.

A the bottom of the first column are the following functions:

Referrals
Medications
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In the second column, it is possible to address the following issues in the care and condition of the patient with Chronic

Renal Disease

Renal Assessment

Referring Provider

James | Holly

Etiology

DM Il Renal Manitfestat Contr

Stage of CKD

Stage 1

Degree of Proteinuria |

Stability
+ Stahle

Anemia

" Iron Deficiency
Hemodynamic

g Acceptable
Metabolic Status

" Acidosiz o

Anion Gap
* Rormal
" High
Lo
VYolume Status

" Euvolemic

™ Indicated

" Progressive

" Of Chronic Diseasze

% Dehydrated
Access for Renal Replacement Therapy
% Mot Indicated

" Improving

i Megaloblzstic
" Hemaolytic

" Meeds Improvement

Alkalosis - Acceptable

Chloricde
¥ Sensitive
" Resiztant

" Fluid Overload

Hutritional Status

Height I ¥3.00  inches

Wizigghit 185.00
Bitil 24 .44

Wisight Loss ez O Mo

pounds
kepm 2

Renal Lab Crders

hain Lakb Orders

Serum Sbumin | 31

121072009

[mmunizations

20.40

Prealburmin

01062010

Comments - 1

Lipid Status

" scceptable ) Reguires T

Comments - 2

herapy

Cholesterol 126 1210

/2009 Documerit

Triglycerides 287 12M0

/2003 Treatment Plan

HOL 24 1210

r2003

LOL 135 0306

f2009

Calcium * Phosphorous Product

Treatment Audit

Ca 100 || oo

12010 eatment Lt

PO 43 03M4

£2007

Prociuct 43

Hyperpatathyroidism
r Pritmnary o Secondary

- Tertiary

PTH | 3¢ || 044

r2007 |

Referral to CV Surgeon for AV Fistula
" Indicated Mot Reguired

Immunizations

History

_ _ Preumaovas | 0572502009 Alcohal [ ves [V ho
Referrals  (Double-click to AdoEdit) el Morsrong | Drugs [ ves ¥ Mo
Status |Referral - Hepattis B 1 [ 7  Smoking [ ez ¥ o
Completed Beaudry, Carl 1] o[ 77 Possible nephrotoxic drugs?
jrn_mieted 0 _[; . — ' ves { Mo
1 3
Medications (Double-Click to &ddEcdit)
Brand Mame |Generic Mame |Du:use Sig Codes A ROllow=lD: = 20 e Tare Tolope bR
ASPIRIN EC ASPIRIN B1MG 1 pa daily | Follow - up
ALIGMEMTIN AROH B75-125MG |1 po BID |3 | morthiz)
TRPOTAZSILM Foutine Care Follow:-Up
— CLANUILANATE 'j |

1

In this column, the following data is automatically aggregated for review of the patient with renal disease

1.

Rl g

Nutritional Status including

* Height
»  Weight
- BMI

e Serum Albumin
e Pre-albumin
*  Weight Loss

Lipid Status

Calcium times Phosphorus Product

Hyperparathyroidism
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5. Immunization
6. History

e Alcohol
* Drugs
* Smoking

» Neprhotoxic drugs

In the third column, the following functions appear:

Renal Assessment
Hutritional Status

Referring Provider | James | Holly
Etinlogy [DM Il Renal Manitestat Cortr Height 7300 inches
Stage of CKD | Stage 1 Wisight 18500 pounds Renal Lab Crders
— Bl 24.44 1 kgim2 |
Degree of Proteinuriz | Main Lab Orders
Stabi wigight Loss  { Yes © Mo e
i:ﬂl > ~ ~ Serum Albumin | 3.1 121072009 Immunizstions
* Stakle Progressive Imparowing
: Frealbumin 2040 01062010 Comments - 1
Anemia i
" Of Chronic Disease (" Megaloblastic Lipid Status : Comments - 2
™ Iron Deficiency ™ Hemolytic " Acceptahle i+ Requires Therapy
Heano dtamic Chalesterol 126 || 12M0:2009 Document
{+ scceptable " Meeds Improvement Triglycerides 2587 1240/2009 Treatment Plan
Metabolic Status HOL 24 1210,/2003
(" Acidosi " alkalosi 2 Jall 135 08652009
S A gl o SETMA's Trestment Audit
Anion Gap Chlotide Calcium * Phosphorous Product
s Nprmal i Sen_s'rtive ca 100 01062010 PP Trestment Auidit
" High " Resistant
i PO 43 031 402007
Yolume Status Prociuct 43
" Euvolemic  f* Dehydrated © Fluid ©verload Hyperpatathyroidism
Access for Renal Replacement Therapy " Primary  { Secondary " Tertiary
" Indicated % Mot Indicated PTH [ 34 |[ oamaroor |
Referral to CV Surgeon for AV Fistula Sy .
e & : Immunizations History
-
Ref IndllcateEﬂD b Tﬁc?eluc;rc::dn) Preumaya | 05252009 - leohol T Yes I o
errals nukle-click to
Filieres 09252009 Drugs [ ves W Mo
Status | Referral = Hepatitis B 1 75 smoking T ves W o
Complted Beaudry, Carl - 2 I_”— Pozsible nephratoxic drugs?
Completed a e b " ves Mo
1 j bj
Medications [(Double-Click to AddEdit)
Brand Mame | Generic Mame |Dose SigCodes = Golldwetlp e le Sare Folon-in
A5PIRIN EC ASPIRIN F1MG 1 po daily | Fallow - up
SUGMEMTIM A B75-125MG 1 po BID |3 | morthis)
TRIPOTASSILM Routine Care Faollowe-Lp
CLAVIULAMATE ILJ |
o s | z

1. Return - this is a navigation button which returns you to the Master Renal Template.

2. Renal Lab Orders - this is a copy of the endocrine lab orders and allows you to order any ofthese

specialized tests

o

3. Main Lab Orders- this is a copy of the main lab order template and allows you to order any of the lab tests

which are there.

4. Immunizations — this links you to the ability to order immunizations
5. Comment I — this allows you to add more detailed comments about elements of column I
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6.

Dm Crf Assescoml

Comment II -- this allow you to add more detailed comments about elements of Column I and 11
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Dm Crf Assescom2 X

Renal Assessment Comments

Hutritional Status

Lipid Status

Caclium * Phosphorous Product

Hyperparathyroidsim

Immunizations

History

Cancel |

6. Document — this produces a document for the Renal Suite of templates

7. Treatment Plan -- This button generates the Plan of Care and Treatment Plan for the Renal Suite of
Templates which should be given to the patient at least once a year. The following is an example of a real
patient. This patient’s document illustrates the function of each of the templates in this suite particularly of

anemia, nutrition, bone health, renal failure and it gives the patient information about how to improve their
kidney health.

Beneath the Treatment Plan Button two Audit buttons two additional buttons appear:

» SETMA’s Treatment Audit — because no national agency — PCPI, NQF, NCQA, NQF, AQA,
HEDIS or other — has published a renal quality audit for Chronic Renal Disease Stage I-11I,
SETMA designed its own. This is it.

* PCPI Treatment Audit

The first is SETMA’s Renal Audit. This is an audit tool which SETMA developed to evaluate the care which patients
with Stage I-IIT Renal Disease should be receiving. The second is the PCPI Renal which is the Physician Consortium

for Performance Improvement Data Set for evaluating the quality of care which patients with Stage IV & V Renal
Disease are receiving
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Dm Crf Audit

SETMA's Chronic Kidney Disease Treatment Audit

Has the patient's urinary protein been assessed within the last year™

Latest Resutt | 0 [ 6010 |

Has the stage of the patient's renal disease been assessed within the last year?
Stage | Stage 1 |

Has the patient been referred to Medical Mutrition Therapy at least once?

Has the patient had lipid panel within the last year?

Latest Results 121002009

LOL| 44
HOL| 24

126
287

Chalesteral
Triglycerides

Has the patient had & prealbumin test within the: last vear?
Latest Resut | 2040 || 01062010

Iz the patiert's blood pressure controlled to below 13585 mmHg?

Has the patient received a personalized exercise prescription sithin the last year?

Date of Last Prescription | 01/07/2010

Has the patient received a weight management aszessment including B, BME and
hiowy to change both seithin the last year?

Date of Last Azsessment | 01082010

If the patiert smokes, have they received counseling a: to stopping and been given
methods of doing zay

Has the patient received immunizations far... Influenza
Prieumonia

Hepatits B

Is the patient anemic?  LatestHGE | 118 || 0108010

=tke folovein lakhs

Haz the remal treatment and plan of care document been generated

within the last year?
oHr2010

[Date Last Completed

K, I

Cancel

The key to the elements of this audit are:

|

Yes

Click to Orcer |

e

Yes

Ordoared Today

Click to Update |

Doukle-Click 1o Add Referrals

Click to Orcer |

e

]

Click to Order

e

]

rdered Today

Click to Update |

) el

-]

e

Click to Update |

Yes Click to Update |
Yes Click to Order |
Yes

=
E i

H/A

Click to Order |

Yes

Click to Genetate 1

The elements in black apply to this patient and have been fulfilled.

The elements in grey do not apply to this patient.

The elements in +red apply to this patient and have not been fulfilled.
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Patiert not eligible for submittal of CKD measures.
Patiert not eligible for submittal of CKD measures.
Patiert not eligible for submittal of CKD measures.

Patiert not eligible for submittal of CKD measures.
Patiert not eligible for submittal of CKD measures.

Patiert not eligible for submittal of CKD measures.
Mot applicakle. Patient not on ES&, therapy.
Mot applicakle. Patient not on ESA therapy.

The PCPI Chronic Renal Disease quality measurement set is identical to the PQRS measures for the same condition.
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Physician Information

The last button on the Master Chronic Renal Failure template is entitled “Physician Information.” It is outline in red

below.
Chronic Renal Failure Patent | | |
Lzsessment Guidelines  Kidney Disease Summary BB IEI el Home
Refresh Template ! Check Labs I Hydration &z=sessment ol el
Height IT"3-':":' in MS Strip | i Serum Oamolality {3115 ClaSSIfID%ﬁIDI‘I
vhizight 18300 g AlbiCrest i Serum Osmolarity | 3041 SR
Bl 24 44 ProtiCreat i Anion Gap 100 Acute Renal Dizease
Body Fat 271 m 24Hr Urine Pro i Dzmolar Gap B
ERiF: 2332 ey soginm [145  [mmeroto Est. Glomerular Fitration Rate GFR
BEE 1723 caley  pojassiyn |44 | 01062010 Predicted ENR GFF and Anemia
Viisist 36.00 in BUN 16 | 01062010 — El I - :
Hip= ! 4200 in Ciealingis q o e 0 Jellife (dnuble-clickji— l—‘ & PR and Hyperttension
Rizk Ratio I 86 Chioride 107 o1 0EE010 Cockoroft Cault W m - GFR and Mutrition
EI%EESTEED— i Hohas1 ¢ EX | 010652010 Salszar & Corcoran I 107 I 127 .4 ; GFR and Bone Diseasze
!“_ Fructosamine | ' A i I l GFR and Neuropathy
I'_ I_ Glucose I e HERUT Urinalysis (01062010 uwee |5 Renal Failure
Diabetes Melitus HZE 115 I 01 062010 Ketones Megative URBC 1 e e
g e HCT 378 |0062010  Leukocytes | Megstive  LEPS
Disketic Since (vear) | 1998 patic court ] Nitrstes | Megstive | Bacteria Document
Metabolic Syndrome B12 G465 |11/2002009  Spec Gray | 000 hucous
oG Folic &cid i Glucose | Mormal Casts o .
Hyperenzion Management Serum han 35 112042009 Protein 0o ‘feast R i
eight Management B 74 14 2042009 _ .
Lipide Moneaonisit i = —_— 24 Hr Lrine Crestinine | | i _l
Witals Owver Time EFC ¥9.90 | 121152009 Chalesteral I 176 127 052009
lonized Calgium | 5.7 | 11/20/2008 HOL 24 |12410/2009
PTH I 34 04042007 LOL 44 121002009
Phosporous | 43 | 0341452007 Triglycerides | 287 |12/0/2009
“itarmin O | 11
Calcitral EE
Sed Rate 62 12022009
Prealbumin 2040 | 01062010

When the navigation button “Physician Information” is deployed the following appears:
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om riphysiofo x
Physician Information

Select the document that yvou would like to view and click OK.

Limitation= of GFR Equations

Limitations of Creatinine

Renal Drug Hypersensitivity Reaction
Tubloirterstitial Mephritis

Mephritic Syndrome

Proteinuriz

Plasminogin Activatar | in Renal Dizeaze
Drug Dosing in Benal and Liver Disease
ACE Inhibitors and Diabetic Mephropathy

Lremia
Cancel |

B R K R R NN CRCR. )

This function provides for healthcare provider information on the following subjects. Any of these documents is
launched by checking the box next to the title and the clicking “OK.”

» Limitations of GFR Equations

* Limitations of Creatinine

» Renal Drug Hypersensitivity Reaction

* Tublointerstitial Nephritis

* Nephritic Syndrome

* Proteinuria

* Plasminogen Activator I in Renal Disease
* Drug Dosing in Renal and Liver Disease
* Ace Inhibitors and Diabetic Nephropathy
* Uremia
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Sample of SETMA'’s Chronic Renal Failure Treatment Plan and Plan of Care.

After completing the review of a patient’s renal status and an analysis of their present renal condition,
the following Treatment Plan and Plan of Care, which is personalized with the individual patient’s
data, can be completed with the click of a button.

Particularly in regard to the standards of Patient-Centered Medical Home recognition by NCQA and
generally in regard to the standards of excellence of care, a written, personalized Treatment Plan and
Plan of Care is critical to the patient’s care. This document completes the cycle:

The patient makes an appointment

The provider completes a history and physical examination

Tests and procedures are ordered

The results are analyzed

A Treatment Plan and a Plan of Care is prepared

This document is given to the patient.

This document becomes the foundation of the patient’s education and theprovider’s
conversation with the patient about their health and their care.

Nk =

The following Plan of Care and Treatment Plan is from a real patient who was seen in SETMA’s
clinic. The patient’s identify has been removed.
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SETMA 1l - 3570 College, Suite 200
SETMA West - 2010 Dowlen
(409) 833-9797
www.jameslhollymd.com

Renal Follow-Up Note
Treatment Plan and Plan of Care

Patient

Date of Birth

Age 62 years
Ethnicity Caucasian
Sex M
Encounter Date 01/06/10

Follow-Up Care

Your next visit should be scheduled in 3 month(s)

Latest Lab Results

CBC

WBC 9.7 K/uL 01/06/2010
HGB 11.8 g/dL 01/06/2010
HCT 37.9 % 01/06/2010
PLT 390 h/uL 01/06/2010
RBC 4.61 M/uL 01/06/2010
MCV 82.3 fi 01/06/2010
MCH 25.6 pg 01/06/2010
MCHC 31.1 g/dL 01/06/2010
Lymph# 1.4 K/uL 01/06/2010
Lymph% 14.8 % 01/06/2010
Eos# .1 K/uL 01/06/2010
Eos% 9 % 01/06/2010
Urinalysis 01/06/2010

Color Yellow

Clarity Clear

pH 6.50

Spec Grav 1.025

Glucose Normal

URO

Ketones Negative

Leukocytes Negative

Nitrates Negative

Bilirubin Negative

Blood Negative

Protein 100

BMP

Na 145 mmol/L 01/06/2010
K 4.4 mmol/L 01/06/2010
Chloride 107 mmol/L 01/06/2010
CcO2 30 mmol/L 01/06/2010
Glucose 124 mg/dL 01/06/2010
BUN 16 mg/dL 01/06/2010
Creatinine .9 mg/dL 01/06/2010
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Ca

CMP
ALB
AST
ALT
ALP
BILI-D
BILI-T
P

Thyroid
T3

T4

T7

TSH
T-Uptake

Lipids
Cholesterol
HDL

CHOL/HDL Ratio

LDL

Triglycerides

Other
Amylase
Lipase
PT

INR
Ferritin
Iron

Glyco Hemoglobin
Mean Plasma Glucose

BNP

CPK

B12
Digoxin
ESR

KOH
Magnesium
Micral Strip
Prealbumin
PSA

Rheumatoid Factor

Uric Acid

10.0

3.1 g/dL
30 u/L

25 u/L

159 u/L
.0 mg/dL
.0 mg/dL
6.0 g/dL

1.34 ng/mL
6.95 ng/dL
14

49 ulu/mL
1.97 TBI

126 mg/dL
24 mg/dL
5.25

135 mg/dL
287 mg/dL

80 u/L

368 u/L

10.1 seconds
1

63 ng/mL

35 ug/dL

8.1 %

211.1 mg/dL
615.00 pg/mL
58 u/L
646.80 pg/mL
.0 ng/mL

62 mm/hr
.00

1.3 mg/dL
Positive 100mg/L
20.40 mg/dL
.51 ng/mL
4.51 IU/mL
7.0 mg/dL

Active Medications

The following are the medications which you should be taking. Please notify your provider if you are unable to obtain your
medications for any reason. Do not just stop taking your medication without calling your healthcare provider immediately

Start Date Brand Dose
01/06/2010 Augmentin 875-125mg
01/06/2010 Tussionex 10-8mg/5ml
12/28/2009 Fluoxetine Hcl 20mg
12/28/2009 Lisinopril 40mg
12/28/2009 Diovan 160mg
12/28/2009 Metoprolol Tartrate 25mg
12/28/2009 Aspirin Ec 81mg
12/28/2009 Crestor 20mg
12/28/2009 Levemir 100/ml

01/06/2010

12/10/2009
12/10/2009
12/10/2009
12/10/2009
12/10/2009
12/10/2009
12/10/2009

12/02/2009
12/02/2009
12/02/2009
12/02/2009
12/02/2009

12/10/2009
12/10/2009

08/06/2009
12/10/2009

12/10/2009
12/10/2009
12/10/2009
12/10/2009
11/20/2009
11/20/2009
01/06/2010

12/10/2009
12/27/2007
11/20/2009
03/27/2009
12/02/2009
05/14/2008
12/10/2009
01/06/2010
01/06/2010
12/10/2009
08/17/2006
08/06/2009

Sig Desc
one by mouth twice daily
1/2 to 1 tsp every 12hrs
Take one capsule by mouth daily
1 tab po once a day
1 tab po each monring
one by mouth twice daily
1 by mouth daily
1 tab po once a day
a1 75 units sub q in the morning and 85 units in the evening



12/28/2009 Novolog 100/ml 45 units with meals

12/28/2009 Nitrostat 0.4mg take one tablet under tongue to dissolve, every 5 minutes up to 3
times a day

12/28/2009 Lasix 20mg Take one tablet by mouth daily

12/28/2009 Plavix 75mg 1 tab po daily

12/28/2009 Vicodin Es 7.5-750mg 1 tab g4-6h as needed for pain

Please review this list of your medications. If any medication you are taking is missing -- if you have medications which are not
listed please bring that to your healthcare provider's attention.

Stage of Renal Disease

According to your most recent laboratory evaluation, you have Stage 1 renal disease.

Hydration

Risk Factors for Dehydration Present
Recent infection - Lungs
Diabetes Mellitus, Patient on diuretics, Age over 60 years,

Physical Signs and Symptoms of Dehydration Present
Skin Turgor - good, Buccal Mucosa - moist,

Chemical and Metabolic Inidicators of Dehydration
Urine Spec Grav - .000

Glucose - 357.0 mg/dL

Sodium - 140.0 mg/dL

Potassium - 3.7 mmol/L

Chloride - 100.0 mmol/L

HCO3 - 30.0 mmol/L

Blood Urea Nitrogen - 12 mg/dL
Creatinine - .8 mg/dL
BUN/Creatinine Ratio - 15.0
Serum Osmolality - 311.5

Serum Osmolarity - 304.1

Anion Gap - 10.0

Est. Creatinine Clearance - 113.9

Hydration S - Marginal

Hypertension

You have high blood pressure. Your last blood pressure was 138 / 50 mmHg . Your blood pressure places you into a High-
Normal (Pre-Hypertensive) and into a Group C - High Risk Risk group and risk category. Hypertension (elevated blood pressure)
is both a cause of kidney disease and it is caused by kidney disease. To decrease the rate of decline of your kidney function, your
blood pressure must be controlled. The most effective ways of doing this is by losing weight, decreasing the salt content of your
diet, increasing your exercise and by taking your medication as directed. Other methods will be discussed with you by your
healthcare provider.

Diabetes

You have diabetes mellitus which is one of the most common causes of kidney disease. Controlling your blood sugar is critical to
decreasing the rate of decline of your kidney function.

Your Last Hemoglobin A1C was 8.1 %. The ideal result is below 6.0%. You need to take measures to maintain your Hemoglobin
A1C at or below 6.0%

Cardiovascular Disease

You have been diagnosed with cardiovascular disease. Controlling your heart disease includes controlling your blood
pressure, your diabetes, your weight and maintaining an active life style with regular, daily exercise. Your healthcare provider
will discuss other steps to help control your heart disease.
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Protein_ in the Urine

You have protein in your urine. This is the earliest evidence of kidney disease and needs to be treated. The best treatment is a
class of medications call ACE Inhibitors or ARBs. You are currently on an ARB, DIOVAN, and should continue that medication.

Anemia

Your most recent hemoglobin is 11.8 g/dL. This shows that you are not anemic.

Smoking

Smoking is harmful to every system of your body and particularly to your kidneys. Our records indicate that you smoke. You must
stop. Remember, you can smoke or you can live; you just can't do both.

Elevated Cholesterol

Your last lipid analysis shows that your total cholesterol was 126 mg/dL, your good cholesterol (HDL) was 24 mg/dL and your
bad cholesterol (LDL) was 135 mg/dL. These values place you at high risk of cardiovascular disease and at increased risk of
worsening of your kidney disease.

Nutrition

While excessive weight is detrimental to your kidney’s health, so is malnutrition. While controlling your weight, or
even losing weight if you are obese, is important in improving your kidney function, malnutrition is not. With your
BMI you should typically be taking in 100 gms of protein each day and 2332 calories of food. However, the National
Kidney Foundation’s recommendation for protein intake for a person with Stage I renal disease is 63 grams/day with a
recommended caloric intake of 2943 calories/day.

The decrease in protein may improve your kidney function by decreasing the demand to clear waste products of protein
metabolism from the blood while the increase in calories reflects the need to make sure that your nutrition level is
maintained and that you do not become malnourished. Because of the recommend increase in calories with kidney
disease, increase in the amount and consistency in the regularity of exercise are important parts of your protection of
your kidneys.

A blood test called “prealbumin” assesses your current state of nutrition. Your most recent value was 24. This
indicates that your calorie intake is adequate. Remember, your calorie intake needs to be properly balanced between
fats, protein and carbohydrates. You should decrease your intake of simple carbohydrates such as white bread, white
rice, mashed potatoes, etc. and increase your intake of complex carbohydrates which will be found in fresh vegetables
an in whole fruits.

Diet

Other conditions which can contribute to the worsening of your kidney function are a:

1. High Phosphate Diet

Phosphate is found in association with protein, especially in milk and cheese. Only a few other foods contain a lot of phosphate
like wholegrain cereals, baking powder, shellfish. Other sources are convenience foods which have phosphates added by food
manufacturers. The following foods are high in phosphate and should be avoided.

1. Soft drinks, soda drinks, especially cola or coke and fizzy lemonade
2. Cordials/fruit syrup beverages
3. Chocolate, sweets, candy, and anything else with a high citric acid and sugar content
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4. |Ice-cream

5. Skim milk powder (often added to processed foods)

6. Biscuits, cookies, cakes from the supermarket

7. Tomato ketchup

8. Mayonnaise

9. Fish fingers

10. Processed cheese, especially soft cheese spread

11. Frozen pizzas

12. Hot dogs

13. Processed meats

14. Baking powder and self-raising flour often contains phosphate aerator
15. Avoid all foods that list as an ingredient mineral salts, emulsifiers and lecithin.

2. High Protein Diet

While your BMI would suggest that you need 100 grams/day of protein and 2332 calories/day, as your kidney function decreases
you will need to decrease your protein intake. The National Kidney Foundation recommendation for protein intake for a person
with Stage 1 renal disease is 63 grams/day with a recommended caloric intake of 2943 calories/day. From the brief list below,
you can see how you will need to modify your diet to reach these goals.

. Soy protein isolate - 80 grams protein per 100 grams
. Soybeans, dry, roasted - 89.6 grams protein per 100 grams
. Peanuts (raw) - 55 grams protein per 100 grams

. Hamburger patty, 4 oz - 28.5 grams protein

. Steak, 6 0z - 42 grams

. Most cuts of beef - 7 grams of protein per ounce

. Chicken breast, 3.5 oz - 30 grams protein

. Chicken thigh - 10 grams (for average size)

. Drumstick - 11 grams

10. Wing - 6 grams

11. Chicken meat, cooked, 4 oz - 35 grams

O©Coo~NOOThWN -

A professionally trained nutritionist will help plan a diet and moderate your protein intake in order to slow the rate of decline of your
kidney function.

Lifestyle Changes

Because so many of these risk factors are associated with your diet, we have referred you to Medical Nutrition Education for
explanation of the following dietary approaches to improving your kidney function, your weight and your overall health. SETMA's
registered nutritionist will discuss with you:

Cholesterol Control

Moderation of Salt Intake

Moderation of Protein Intake

Dietary Implications of Kidney Disease

DASH Diet (Dietary Approach to Stop Hypertension)
Weight Maintenance

Immunizations

Because Hepatitis B and other viral infections also contribute to kidney disease, it is imperative for you to get your immunizations.
Our records show that the following immunizations are out of date:

Hepatitis

Please ask your health care provider to order these immunizations for you at your next visit or call the clinic and ask to have them
done.
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SETMA's Chronic Kidney Disease Treatment Audit

Has the patient's urinary protein been assessed within the last year? Yes

Has the stage of the patient's renal disease been assessed within the last year? Yes
Has the patient been referred to Medical Nutrition Therapy at least once? Yes

Has the patient had lipid panel within the last year? Yes

Has the patient had a prealbumin test within the last year? Yes

Has the patient received a personalized exercise prescription within the last year? Yes

Has the patient received a weight management assessment including BMI, BMR and how to change both within the last year?
Yes

If the patient smokes, have they received counseling as to stopping and been given methods of doing so? Yes
Has the patient received an immunization for influenza? Yes

Has the patient received an immunization for pneumonia? Yes

Has the patient received an immunization for Hepatitis B? No

Has the renal treatment and plan of care document been generated within the last year? Yes

PCPI Chronic Kidney Disease Measures Group

Applies to only Stage 4 and 5

Laboratory Testing
Patient not eligible for submittal of CKD measures.

Blood Pressure
Patient not eligible for submittal of CKD measures.

Blood Pressure Plan
Patient not eligible for submittal of CKD measures.

Influenza Immunization
Patient not eligible for submittal of CKD measures.

Referral for AV Fistula
Patient not eligible for submittal of CKD measures.

Elevated Hemoglobin for Patients Receiving ESA Therapy
Patient not eligible for submittal of CKD measures.

Not applicable. Patient not on ESA therapy.

Not applicable. Patient not on ESA therapy.
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Lab Order Today

BMP CBC

Glycohemoglobin

Micral Strip

Occult Blood

Prealbumin

Urinalysis

Urine, Albumin/Creatinine Ratio

Conclusion

The three most important things for you to do in order to support the health of your kidneys are:
1. Strict control of your blood sugar
2. Strict control of your blood pressure
3. ACE Inhibitors or ARBs medications

You can live successfully with kidney disease. It is a progressive condition but the earlier you begin aggressive treatment, the
longer you will remain healthy.

Bring this document with you to your next visit and ask your healthcare provider to explain anything that you do not understand.

James L. Holly MD
Southeast Texas Medical Associates, LLP
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Plan of Care and Treatment Plan
Chronic Renal Disease
By James L. Holly, MD
Your Life Your Health
The Examiner
January 21, 2009

If you go to the nursing section of a health profession’s book store, you will find volumes on “Treatment Plans
and Plans of Care.” Those books will define and describe the importance of a written, personalized plan for
how to proceed with the care of a patient. In hospice, home health, physical therapy, nursing homes,
rehabilitation, psychiatric hospitals and other specialty-care facilities, “treatment plans” and “plans of care” are
a part of the patient’s record.

While it is beginning to change, this is not the case with clinic medical records, physician hospital records and
other notes written by physicians. Notwithstanding, it is possible to discern many elements of a “treatment
plan” and/or a “plan of care,” in the records of physicians’ care. The diagnoses are there; the medications
prescribed and continued are there; the laboratory and procedures ordered are documented; the instructions for
referrals, returned visits are there; often activity levels, dietary instructions and other daily habits are
documented. However, these elements are not aggregated into a single statement but are scattered throughout
the record. And, they are rarely, if ever shared with the patient in a written form.

As medicine is moving toward care driven by Patient-Centered Medical Home, which requires the patient not
only to be knowledgeable about their care, but actually to be in charge of that care, it is critical that physicians
prepare a “treatment plan” and a “plan of care,” which they can deliver to their patient. This document becomes
the means of communication between the provider and the patient. It actually becomes their “contract” of what
they both agree is a positive, valid, understandable and understood, plan for the patient’s care over the next
several months.

Due to the growing complexity of healthcare, the importance of this written and shared document is increasing.
And, because many patients are being treated for multiple, inter-related conditions, it is important that a plan of
care and a treatment plan be integrated across various disease processes.

There are other circumstances which make a plan of care and a treatment plan more difficult for physicians and
other healthcare professionals. One is that the ideal of modern health care is that it needs to be interdisciplinary.
There are many healthcare professionals who contribute uniquely and critically to the care of a patient, and their
contribution needs to be included in a plan of care and a treatment plan. There was a time, for instance, when
the nursing literature declared that nurses have nine independent functions and one dependent function. The
dependent function was, “To carry out the doctor’s orders.” When I first read that statement thirty years ago, I
thought it was condescending at best and today I think it is devaluing the important skills and abilities of nurses
and other health professionals.

Another complicating factor is that no single definition of a plan of care and a treatment plan exists. Often the
best we can find is a description of the elements of both. As a result, we are often partially in the dark about
how best to create this extremely powerful tool of healthcare delivery which is particularly a powerful tool of
the continuity of that care, which is made possible by a personalized, written plan of care and treatment plan.

Let me illustrate this. One of SETMA’s partners was formerly involved in a large, multi-specialty clinic in
another community. He was and is very interested in diabetes and lipid management. During a conference, he
asked a visiting lecturer what he did when he needed diabetes, dietary and/or lipid education for a patient. The
visitor said, “I send them down the hall to the education department.” This was frustrating because our partner
wanted to practice first class medicine, but his group did not have an education department.
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This exposes another complexity of a plan of care and of a treatment plan. In order to produce an effective tool,
there must be other services available to the provider in order to plan effectively and to execute excellently a
strategic and tactical plan to improve the health of those who entrust us with their care. Without physical
therapy, medical nutrition therapy, certified diabetes self management education, follow-up call nurses,
preventive health and health screening standards, laboratory and diagnostic capabilities, administrative support
for measuring patient satisfaction and provider performance, it is not possible to execute a robust,
comprehensive plan of care and treatment plan. even if you want to do so.

And, these are only some of the complex issues. A plan of care and a treatment plan must also include the
ability to audit the provider performance and the standard of care the patient is receiving and it must include the
ability to communicate that auditing result to the patient, to the provider and even to the public.

With these concepts in mind, SETMA has developed written, personalized treatment plans and plans of care for
each of the disease management tools which we use in our EMR. The following is an example of a treatment
plan and of a plan of care on a real patient for a real encounter, in regard to the management of chronic kidney
disease which affects a significant number of SETMA’s patients. Review this introduction and then review the
content of the plan of care and treatment plan presented below and see if SETMA meets the standard of
excellence to which we aspire. You be the judge.

Renal Follow-Up Note Treatment Plan and Plan of Care (the material in italics is not a part of the
treatment plan but is explanation for this article)

Following the patient’s identification information on the treatment plan and plan of care, there is a statement of
the patient’s:

Follow-Up Care -- Your next visit should be scheduled in 3 months.

Latest Lab Results -- a complete list of all laboratory values is placed here.

Active Medications — all of the patient’s medications and a description of how they are to be taken is given
here.

The active medication list is accompanied by the following instructions:

» The following are the medications which you should be taking. Please notify your provider if you are
unable to obtain your medications for any reason. Do not just stop taking your medication without calling
your healthcare provider immediately.

» Please review this list of your medications. If any medication you are taking is missing -- if you have
medications which are not listed please bring that to your healthcare provider's attention.

Because this plan of care and treatment plan relates to Chronic Renal Disease and because many of the quality
measures requires the provider and the patient to know the patient’s renal condition, the Stage of Renal
Disease is documented: Stage of Renal Disease -- According to your most recent laboratory evaluation, you
have Stage 1 renal disease.

Hydration

The human body requires water to function properly. However, patients with chronic renal disease can have
too much water in their body or too little. As a result, SETMA has devised a tool for the evaluation of the state
of a patient’s hydration. This tool includes the patient’s risk of hydration problems, their physical signs of
hydration problems and their metabolic and/or chemical evidence of hydration problems. This is listed in the
Plan of Care and the Treatment Plan under “hydration.” At the end the state of hydration is given, which in
this patient’s case was “marginal.” This alerts the patient and the provider to be attentive to the patient’s state
of hydration.
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Risk Factors for Dehydration Present
Recent infection - Lungs
Diabetes Mellitus, Patient on diuretics, Age over 60 years,

Physical Signs and Symptoms of Dehydration Present
Skin Turgor - good, Buccal Mucosa — moist.

Chemical and Metabolic Indicators of Dehydration
Urine Specific Gravity — 1.008
Glucose - 357.0 mg/dL

Sodium - 140.0 mg/dL
Potassium - 3.7 mmol/L
Chloride - 100.0 mmol/L

HCO3 - 30.0 mmol/L

Blood Urea Nitrogen - 12 mg/dL
Creatinine - .8 mg/dL
BUN/Creatinine Ratio - 15.0
Serum Osmolality - 311.5

Serum Osmolarity - 304.1

Anion Gap - 10.0

Est. Creatinine Clearance - 113.9

Hydration Status - Marginal

Following this evaluation, the related specific conditions for which this patient is being treated and which
relate to the status or the progression of kidney disease are documented. These will change from patient to
patient, but many patients with kidney disease will have these same conditions. Following the documentation
of the condition, a statement appears which discusses this condition in relationship to the presence of Chronic
Renal Disease. At the same visit, the patient may receive a treatment plan and a plan of care for Chronic
Kidney Disease hypertension, cholesterol abnormality, diabetes and other conditions.

Hypertension

You have high blood pressure. Your last blood pressure was 138 / 50 mmHg . Your blood pressure places you
into a High-Normal (Pre-Hypertensive) and into a Group C - High Risk Risk group and risk category.
Hypertension (elevated blood pressure) is both a cause of kidney disease and it is caused by kidney disease. To
decrease the rate of decline of your kidney function, your blood pressure must be controlled. The most effective
ways of doing this is by losing weight, decreasing the salt content of your diet, increasing your exercise and by
taking your medication as directed. Other methods will be discussed with you by your healthcare provider.

Diabetes

You have diabetes mellitus which is one of the most common causes of kidney disease. Controlling your blood
sugar is critical to decreasing the rate of decline of your kidney function. Your Last Hemoglobin A1C was 8.1
%. The ideal result is below 6.0%. You need to take measures to maintain your Hemoglobin A1C at or below

6.0%

Cardiovascular Disease
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You have been diagnosed with cardiovascular disease. Controlling your heart disease includes controlling your
blood pressure, your diabetes, your weight and maintaining an active life style with regular, daily exercise.
Y our healthcare provider will discuss other steps to help control your heart disease.

Protein in the Urine

You have protein in your urine. This is the earliest evidence of kidney disease and needs to be treated. The best
treatment is a class of medications call ACE Inhibitors or ARBs. You are currently on an ARB — DIOVAN --
and should continue that medication.

Anemia Your most recent hemoglobin is 11.8 g/dL. This shows that you are not anemic.

Smoking Smoking is harmful to every system of your body and particularly to your kidneys. Our records
indicate that you smoke. You must stop. Remember, you can smoke or you can live; you just can't do both.
Elevated Cholesterol Your last lipid analysis shows that your total cholesterol was 126 mg/dL, your good
cholesterol (HDL) was 24 mg/dL and your bad cholesterol (LDL) was 135 mg/dL. These values place you at
high risk of cardiovascular disease and at increased risk of worsening of your kidney disease.

Nutrition

While excessive weight is detrimental to your kidney’s health, so is malnutrition. While controlling your
weight, or even losing weight if you are obese, is important in improving your kidney function, malnutrition is
not. With your BMI you should typically be taking in 100 gms of protein each day and 2332 calories of food.
However, the National Kidney Foundation’s recommendation for protein intake for a person with Stage I renal
disease is 63 grams/day with a recommended caloric intake of 2943 calories/day.

The decrease in protein may improve your kidney function by decreasing the demand to clear waste products of
protein metabolism from the blood while the increase in calories reflects the need to make sure that your
nutrition level is maintained and that you do not become malnourished. Because of the recommend increase in
calories with kidney disease, increase in the amount and consistency in the regularity of exercise are important
parts of your protection of your kidneys.

A blood test called “prealbumin” assesses your current state of nutrition. Your most recent value was 24. This
indicates that your calorie intake is adequate. Remember, your calorie intake needs to be properly balanced
between fats, protein and carbohydrates. You should decrease your intake of simple carbohydrates such as
white bread, white rice, mashed potatoes, etc. and increase your intake of complex carbohydrates which will be
found in fresh vegetables an in whole fruits.

Diet -- Other conditions which can contribute to the worsening of your kidney function are a:
1. High Phosphate Diet

Phosphate is found in association with protein, especially in milk and cheese. Only a few other foods contain a
lot of phosphate like wholegrain cereals, baking powder, shellfish. Other sources are convenience foods which
have phosphates added by food manufacturers. The following foods are high in phosphate and should be
avoided.

1. Soft drinks, soda drinks, especially cola or coke and fizzy lemonade

2. Cordials/fruit syrup beverages

3. Chocolate, sweets, candy, and anything else with a high citric acid and sugar content
4. Ice-cream

5. Skim milk powder (often added to processed foods)

6. Biscuits, cookies, cakes from the supermarket

100



7. Tomato ketchup

8. Mayonnaise

9. Fish fingers

10. Processed cheese, especially soft cheese spread

11. Frozen pizzas

12. Hot dogs

13. Processed meats

14. Baking powder and self-raising flour often contains phosphate aerator

15. Avoid all foods that list as an ingredient mineral salts, emulsifiers and lecithin.

2. High Protein Diet

While your BMI would suggest that you need 100 grams/day of protein, The National Kidney Foundation
recommendation for protein intake for a person with Stage 1 renal disease is 63 grams/day. From the brief list
below, you can see how you will need to modify your diet to reach these goals.

. Soy protein isolate - 80 grams protein per 100 grams
. Soybeans, dry, roasted - 89.6 grams protein per 100 grams
. Peanuts (raw) - 55 grams protein per 100 grams

. Hamburger patty, 4 oz - 28.5 grams protein

. Steak, 6 0z - 42 grams

. Most cuts of beef - 7 grams of protein per ounce

. Chicken breast, 3.5 0z - 30 grams protein

. Chicken thigh - 10 grams (for average size)

. Drumstick - 11 grams

10. Wing - 6 grams

11. Chicken meat, cooked, 4 0z - 35 grams

O 00 1N DN K~ WK =

A professionally trained nutritionist will help plan a diet and moderate your protein intake in order to slow the
rate of decline of your kidney function.

Lifestyle Changes

Because so many of these risk factors are associated with your diet, we have referred you to Medical Nutrition
Education for explanation of the following dietary approaches to improving your kidney function, your weight
and your overall health. SETMA's registered nutritionist will discuss with you:

» Cholesterol Control

* Moderation of Salt Intake

* Moderation of Protein Intake

» Dietary Implications of Kidney Disease

 DASH Diet (Dietary Approach to Stop Hypertension)
* Weight Maintenance

Immunizations

Because Hepatitis B and other viral infections also contribute to kidney disease, it is imperative for you to get
your immunizations. Our records show that the following immunizations are out of date:

Hepatitis

101



Please ask your health care provider to order these immunizations for you at your next visit or call the clinic
and ask to have them done.

SETMA's Chronic Kidney Disease Treatment Audit

»Has the patient's urinary protein been assessed within the last year? Yes

»Has the stage of the patient's renal disease been assessed within the last year? Yes

= Has the patient been referred to Medical Nutrition Therapy at least once? Yes

»Has the patient had lipid panel within the last year? Yes

»Has the patient had a prealbumin test within the last year? Yes

» Has the patient received a personalized exercise prescription within the last year? Yes

» Has the patient received a weight management assessment including BMI, BMR and how to change both
within the last year? Yes

« If the patient smokes, have they received counseling as to stopping and been given methods of doing so? Yes

» Has the patient received an immunization for influenza? Yes

»Has the patient received an immunization for pneumonia? Yes

= Has the patient received an immunization for Hepatitis B? No

Has the renal treatment and plan of care document been generated within the last year? Yes

PCPI Chronic Kidney Disease Measures Group
Applies to only Stage 4 and 5

 Laboratory Testing Patient not eligible for submittal of CKD measures.
* Blood Pressure Patient not eligible for submittal of CKD measures.
* Blood Pressure Plan Patient not eligible for submittal of CKD measures.
« Influenza Immunization Patient not eligible for submittal of CKD measures.
Referral for AV Fistula Patient not eligible for submittal of CKD measures.
 Elevated Hemoglobin for Patients Receiving ESA Therapy Patient not eligible for submittal of CKD
measures.
Not applicable. Patient not on ESA therapy.
Not applicable. Patient not on ESA therapy.

Lab Ordered Today

BMP, CBC, Glycohemoglobin, Micral Strip, Occult Blood, Prealbumin, Urinalysis, Urine Albumin/Creatinine
Ratio

Conclusion
The three most important things for you to do in order to support the health of your kidneys are:
1. Strict control of your blood sugar
2. Strict control of your blood pressure
3. ACE Inhibitors or ARBs medications
You can live successfully with kidney disease. It is a progressive condition but the earlier you begin aggressive

treatment, the longer you will remain healthy. Bring this document with you to your next visit and ask your
healthcare provider to explain anything that you do not understand.
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