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ESRD Network 13 tc \l5 "ESRD Network 13
Adequacy of Hemodialysis: Prescription and Delivery

I.   INTRODUCTIONtc \l5 "INTRODUCTION
One of ESRD Network 13’s Quality Improvement responsibilities includes assisting the renal community to improve the quality of ESRD patient care and outcomes measurably by developing, implementing, and evaluating quality improvement projects (QIP’s).   QIP’s are collaborative efforts with health care providers and/or beneficiaries designed to result in measurable improvement of processes and outcomes related to specific clinical issues. 

The immediate goal of this educational project is to increase the achievement of adequate hemodialysis to a level consistent with or higher than National adequacy statistics.  This learning tool focuses on stimulating providers to assess their current treatment practices regarding adequacy of hemodialysis in terms of compliance with current recommended processes of care (Prescription and Delivery). The anticipated long-term outcome should be demonstrated through noted improvements in ESRD hemodialysis patient morbidity and mortality.

This educational offering is an introduction to the area of adequacy focusing on Prescription and Delivery issues in hemodialysis therapy.  The format includes abstract, objectives, key words, text, references, posttest, and glossary.  

This educational offering was originally developed in 1997 and has been reviewed and updated for use in the Network’s educational outreach efforts on adequacy of hemodialysis.  
II.   ABSTRACTtc \l5 "ABSTRACT
Adequacy of hemodialysis depends upon an appropriate prescription and the ability to deliver the prescribed treatment.  Therefore, assessment depends upon a method for quantifying the prescription relative to the patient and then measuring the deviation of the delivery from the prescription.  It is possible to predict the Kt/V from the size of the patient, the choice of dialyzer, blood flow rate, ultrafiltration, dialysate flow rate, and duration of dialysis. 

The Renal Physicians Association’s (RPA) 1993 Clinical Practice Guideline on Adequacy of Hemodialysis describes acceptable methods for measuring hemodialysis adequacy and defines a minimum delivered dose of hemodialysis for adults (>18 years) with ESRD, negligible renal function, and receiving outpatient hemodialysis three times per week.  Specifically, the RPA recommended that the delivered variable volume, single-pool model of urea kinetic modeling (Kt/Vd) should be measured monthly to assure the adequacy of hemodialysis (HD) such that patients receive the full benefit of HD for ESRD.  The recommended Kt/Vd should be at least 1.2 (URR > 65%).  

The National Kidney Foundation (NKF), Dialysis Outcomes Quality Initiatives (DOQI™) contains clinical practice guidelines in the area of hemodialysis adequacy.  Guidelines 4 Minimally Adequate Hemodialysis (Evidence): The dialysis care team should deliver a Kt/V of at least 1.2 (single-pool, variable volume) for adult hemodialysis patients.  For those using the URR, the delivered dose should be equivalent to a Kt/V of 1.2, i.e., an average URR of 65%.  URR can vary substantially as a function of fluid removal.   2006 Update to KDOQI™ suggests to prevent the delivered dose of hemodialysis from falling below the recommended minimum dose, the prescribed dose of hemodialysis should be increased from the Kt/V of 1.3 suggested in the 2000 guidelines to a Kt/V of 1.4.  In terms of URR, a Kt/V of 1.3 corresponds with an average URR of 70%, but the URR corresponding to a Kt/V of 1.3 can vary substantially as a function of ultrafiltration.  Some studies have suggested that only 50% of the ESRD patients in the United States actually receive their prescribed hemodialysis dose. To ensure that patients receive the minimum adequate dose of hemodialysis at all treatments, nephrologists should prescribe doses of hemodialysis that are higher than the minimum delivered dose of Kt/V of 1.2”. 

All dialysis team members inclusive of physicians, nurses, dietitians, social workers, and patients should be knowledgeable about the prescription and delivery issues pertaining to adequacy of hemodialysis therapy. 
III.   EDUCATIONAL OBJECTIVEStc \l5 "OBJECTIVES
At the completion of this module, the learner will be able to:

· Identify the four major categories that directly affect prescription and delivery of

hemodialysis therapy towards the goal of achieving adequate hemodialysis.
· Discuss six major barriers identified with regards to prescribing and delivering adequate

hemodialysis therapy.
· Describe how each of the six major barriers to adequacy of dialysis affect adequacy.
· Describe a nursing and medical intervention for each of the six barriers.

IV.   KEY WORDS
	Adequacy
	Dialysate Flow Rate (DFR)
	Hemodialysis 

	Adherence
	Dialyzer
	Kinetic Modeling

	Blood Flow Rate (BFR)
	Duration (time in minutes)
	Prescription

	Delivery
	Estimated Dry Weight (EDW)
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	Deionization (DI)
	Hematocrit (Hct)
	Vascular Access


V.   ADEQUACY OF HEMODIALYSIS (Prescription & Delivery)
Throughout history events occur that greatly influence and transform the way in which mankind views and interacts with the world.  Once again, ESRD medicine is experiencing a shift, that is, a change in the way in which adequacy of hemodialysis is addressed.

It may be helpful to begin with a clear understanding of what is meant by the term “adequacy”. The Webster Dictionary defines adequacy as “equal to or sufficient for a specific requirement”. The description of hemodialysis therapy is the removal of waste products or toxins from the blood by diffusion across a semi permeable membrane while the blood is circulated outside the body. This therapy is indicated for chronic renal failure and acute renal failure resulting from trauma or infection; it also is used to rapidly remove toxic substances, including alcohol, barbiturates, and poisons.  

Having defined adequacy and hemodialysis, however, does not mean that there is a clear definition for adequacy of hemodialysis.  The area of hemodialysis adequacy is fraught with difficulties in measurement.  One basic meaning is “that treatment by which all the symptoms and signs of uremia are eradicated and the patient is fully rehabilitated”.  What does that mean???  As we have moved into the quality improvement arena, we are being asked to show measurable improvement in an area that is still scientifically and mathematically dynamic.  

As previously mentioned, there are two references which the renal community cites as “adequacy of hemodialysis” definitions [Renal Physicians Association (RPA), NKF-DOQI™):

1.
The RPA recommends that the [delivered] variable volume, single-pool model of urea kinetic modeling (Kt/Vd) should be measured monthly to assure the adequacy of hemodialysis (HD) such that patients receive the full benefit of HD for ESRD.  The recommended Kt/Vd should be at least 1.2 (URR > 65%).  

2.
NKF-DOQI™, Guideline #4 Minimally Adequate hemodialysis: The dialysis care team should deliver a Kt/V of at least 1.2 (single-pool, variable volume) for adult hemodialysis patients. For those using the URR, the delivered dose should be equivalent to a Kt/V of 1.2, i.e., an average URR of 65%.  URR can vary substantially as a function of fluid removal, however.  To achieve the delivered dose, the target dose should be set at a Kt/V of at least 1.4.
VI.   PRESCRIPTIONtc \l5 "Prescription
The written hemodialysis prescription falls into the realm of the Nephrologist / Physician. However, it is essential for the dialysis care providers to understand the components and importance of the written prescription and hemodialysis therapy orders.  The primary impact will be on the acknowledgement / noting, clarification and delivery of the prescription consistently. 

Applicable (as defined above), incenter, adult, outpatient hemodialysis patients should have an appropriate, individualized prescription for hemodialysis.  Ideally, prescription occurs in conjunction with analysis of delivery.  Components of the prescription and delivery should be reviewed in order to ascertain adequate (delivered) hemodialysis treatments (Kt/Vd = 1.2) with a target dose of Kt/v of 1.4 as per renal community consensus (RPA, NKF-DOQI™, etc).  

One way to ascertain adequacy of hemodialysis is to measure the clinical components of the hemodialysis prescription such as; patient demographics (age, sex, height), blood flow rates (BFR), dialysate flow rate (DFR), Estimated Dry Weight (EDW), dialyzer manufacturer’s standard kd for urea, duration (time), hematocrit (Hct) and vascular access.    Evaluation of these indicators can be utilized via established formulas (i.e., Daugirdas, Depner) to allow for prediction, as well as verification of appropriate prescription and provide foundation for comparison between prescription and delivery towards achieving adequate hemodialysis.  Online Hemodialysis Adequacy and Kinetic Modeling tools are also available to assist in determining the dialysis prescription such as the two following examples:  Hemodialysis Adequacy and Kinetic Modeling  tools: 1) Hypertension, Dialysis and Clinical Nephrology (HDCN) http://hdcn.com/ch/adeq/ and 2) The Nephron Information Center http://nephron.com/ 
 VII.   DELIVERY
Arguably, the most important component of providing health care is the consistent delivery of health care as directed by the prescription.   This is what the majority of this educational offering will address.  Delivery of health care has many components (i.e., staffing, competency-based orientation/continuing education, CQI, administration, communication, teamwork, physical environment, medical supplies & disposables, etc.) which will not be specifically addressed here, but are important in the overall provision of hemodialysis.  

Six areas of Prescription and Delivery that directly and/or indirectly impact adequacy of hemodialysis are:

· Weight





· Duration (Time)
· Kt/V (Technical / Practical)



· Blood Flow Rate

· Dialysate Flow Rate




· Dialyzers

The Dialysis Health Care Giver needs to understand that even a very small deviation from prescription in any of these areas can make a significant impact on the adequacy of hemodialysis.  Negative consequences occur when a deviation occurs frequently or when multiple deviations occur frequently and/or simultaneously.  Over time, all the deviations accumulate so that over a year’s time the patient has not received a significant portion of the prescribed hemodialysis.

VIII.   PRESCRIPTION & DELIVERY CATEGORIES
For the purposes of this education, four categories were established to discuss and review.  The four categories are technical issues, medical care, organizational issues, and evaluation.   

TECHNICAL ISSUES: This category is specific to the technical components of hemodialysis delivery system.  

Vascular access: Hemodialysis can only be achieved via access to the patient’s bloodstream. No hemodialysis can be performed without this hemodialysis patient’s lifeline.  Access does impact on adequacy of hemodialysis by affecting the blood flow rate, clotting factors, recirculation and ultimately the efficiency of the dialyzer.

Water system: There must be an adequate (dependent upon type of hemodialysis machine) flow of hemodialysis-appropriate water (RO and/or DI) to the hemodialysis machine for use in the dialysate mixture.  The water must be clean with periodic maintenance, periodic disinfection with periodic performance of cultures and sensitivities, chlorine and other appropriate testing for safety requirements (AAMI). 

Reprocessing system: The reprocessing (reuse) system must be in good working order to allow adequate cleaning of the used dialyzer to maintain adequate volumes for hemodialysis. Dialyzer volumes should be indicative of amount of useable membrane to allow sufficient blood volume to “come in contact” with membrane in order to provide adequate hemodialysis. It is important to “KNOW” your reuse system (i.e., periodic procedure and schedule, daily monitoring of applicable reuse chemicals efficacy, procedure for flushing and testing dialyzers for residual reuse chemicals, procedure for appropriate patient-specific dialyzer utilization, procedure for verification of “volume pass” and “reuse number pass”.

Hemodialysis machine maintenance: Maintenance must be inclusive of periodic maintenance, troubleshooting, and problem maintenance.  Remember that calibration of dialysate pump and blood pump during periodic maintenance is an essential component to delivering the prescribed hemodialysis treatment.  It is important to “KNOW” your machines, for example... 

· how the hemodialysis machines work; 
· are hemodialysis machines truly volumetric; 
· what is the facility’s procedure to replace/repair hemodialysis machines; 
· who does your machine maintenance; 
· how often is dialysis staff in serviced on machine issues, and/or 
· what is your facility’s procedure for periodic maintenance

MEDICAL CARE: This component is inclusive of physician-directed items such as intradialytic management, screening, and consensus on protocol.

Intradialytic Management: Intradialytic measures refer to the physician and/or facility directed protocols/orders for the management of various complications during the hemodialysis treatment. Examples of such would be the administration of hypertonic saline vs. normal saline for cramps, hypotension, etc.  Attention should be paid to performance of ultrafiltration and/or sodium modeling as both directly affect fluid balance throughout hemodialysis therapy. KDOQI™ Guideline #5 Control of Volume and Blood Pressure suggests the use of sodium profiling or high dialysate sodium concentration should be avoided.

Intradialytic management is truly the provision of dialysis care while the patient is on the machine. It is important to remember that the comfort measures taken during this phase of treatment will directly affect the patient’s tolerance/adherence of hemodialysis therapy (i.e., would you want to stay on the machine if you were always cramping or throwing up, couldn’t stand up or walk after treatments?).  Consideration should be given to the delivery issues, which are under the direct control of the dialysis staff.

Screening:  This issue concerns the pre- and post-hemodialysis assessments.  Physical assessments should include items such as: (1) signs of dependent and peripheral edema, regardless of weight; (2) heart (murmurs/gallops) and lung (rales, rhonchi, inspiratory/expiratory wheezes) sounds; (3) jugular distention; (4) abdominal distention; (5) vascular access assessment (s/s of inflammation, infection, pseudoaneurysm/aneurysm, thrill, bruit, circulatory status of access extremity); (6) vital signs (T, P, R, BP); and (7) verbalized complaints.  

Initial and periodic screening should consider patient-specific issues such as patient’s reading and learning capabilities.  It is important to take into account that patients generally do not understand medical/nursing language.  Teaching tools/reading materials should be presented in simple, basic terms with analogies as possible.  Teaching and learning should encompass entire patient timeframe.  Evaluate and utilize other patients’ capabilities to relate experiences and knowledge from a first person’s experience base.  Someone who has lived with kidney failure for 20 years has first hand knowledge that is invaluable to other patients.  

Adequacy of hemodialysis can be dependent upon factors not normally considered important such as educational level, cultural and religious factors, family situations, financial considerations, past and present coping skills, past & present life experiences, and employment/schooling issues.

Consensus on Protocol: For dialysis facilities with more than one practicing nephrologist, consideration must be given to the variety of protocols/practices.  Facility-specific adequacy measurements should be of like protocols in order to reach valid conclusions and/or correlations. Small area analysis can come into play dependent upon patient sample sizes.  Of note, although protocols may differ, each facility should establish uniform, facility-specific adequacy testing (monthly), pre- and post-lab draw methodologies, and day of lab testing (i.e., always Monday, always Wednesday).

ORGANIZATIONAL ISSUES:   This component discusses issues such as staffing ratios and patterns, medical consensus, corporate mandates, and patient input. 

Staffing Ratios and Patterns:  Professional ESRD personnel must be present in dialysis facility when hemodialysis therapy is occurring.  The dialysis team consists of nephrologists, physicians, nurses, technicians (patient care and/or reuse), dietitians, social workers, patients and families. Dialysis of patients requires that certain minimal standards must be established and achieved. Facilities and/or corporations should review their individual facilities for overall patient acuity, professional personnel roles and responsibilities, delegation of personnel assignments, CQI activities, CMS/Network data requirements, as well as other internal facility activities.

Medical Consensus: Overall monitoring of physician-specific activities should be under the auspices of the facility/corporate medical director.  From an educational standpoint, it is much easier to keep dialysis staff educated to one set of clinical protocols than numerous protocols for each clinical indicator.  If numerous protocols exist, your Quality Assessment / Performance Improvement (QAPI) program must consider each protocol as measurable indicators (i.e., Kt/V, URR, and CrCl) are established.

Patient Input:  Patient and/or family input should be incorporated into as many policies and procedures as applicable.  One major component of quality improvement is establishing “buy-in” from the participants.  As patients become more involved in and with their care, the more “buy-in” should occur.  Do not underestimate the power of your long-term patients.  Patients have the capacity to learn through observation, as well as active or passive listening.  Long-term patients can be requested to review education materials and assist in mentoring fellow new patients.  

Utilize the capacities of patients on different modalities to discuss modality specific items (i.e., home hemodialysis, peritoneal dialysis, and transplantation). Explore the possibility of patient support groups with alternating clinical / psychological / social focuses. 

EVALUATION: This component focuses on facility-specific data collection and analysis, patient quality of life (QOL), and quality improvement measures.

Facility-specific data collection and analysis:  Facilities spend an incredible amount of time with data.  Every process accomplished in a dialysis facility requires data documentation, data collection, and ultimately data analysis.  DATA, DATA, DATA!  It makes the world go round & round.  Data is the central component to process improvement.  The definition of data might be a surprise.  Webster defines data as “factual information (as measurements or statistics) used as a basis for reasoning, discussion, or calculation”.  It must be added at this point that data documentation and collection can serve as basis for planning patient care; provision of documented evidence of the course of patient care; communications between health care providers; assistance in protecting the legal interest of all responsible parties, including the patients; and utilization in continuing education, CQI, and research as applicable.

Data collection and analysis needs to originate at the facility.  The facility is the closest link to the processes requiring continuous monitoring.  The farther the move away from the center of processes the more complex the analysis.  CQI is dependent upon the facility’s ability to ask why and what can be done about it (plan-do-check-act).

Quality of Life (QOL):  It is important to remember why we do what we do for patients.  Ask yourself why you became a nurse, a dietitian, a social worker, or a technician.  Our ultimate goal for our patients may not be the patient’s ultimate goal.   In the area of adequacy, it is vital to understand what your patient understands.  Patients have a tendency to base their adequacy knowledge on “how they feel”, not necessarily what their adequacy number is for that month. Quality of life plays a major role in patient adherence to the hemodialysis therapy prescribed and patients’ perception of therapy (i.e., how they report symptoms, how much do they understand the importance of adherence to regimens such as diet, fluids, dialysis schedule, duration [time on machine] and medications, etc.).  
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                 Sehgal et.al., 1997:   n=145

QOL should be performed routinely to notice changes in patients’ lives or perceptions.  It is easier to work proactively in a patient’s environment than to work retrospectively.    

IX.   SIX MAJOR BARRIERS to delivering prescription where identified during the baseline data collection: Weight, Treatment Duration, Kt/V (technical and practical), Blood Flow Rates, Dialysate Flow Rate and the Dialyzer.  In the following section, each of these barriers will be discussed as to how they affect adequacy of dialysis and possible interventions will be offered. 
A.  WEIGHT

Excessive water gain between treatments is a frequent area of disagreement between the dialysis caregivers and the patients.  Extra water places a strain upon all of the organs especially the heart. Repetitive excessive water gains will eventually cause the heart muscle to increase in size, “ventricular hypertrophy”, in an effort to manage the increase in volume.  As the heart muscle enlarges it does not become a more efficient pump.  Another problem with water gain is that excess fluid will be stored in areas of the body that will most easily accept it.  This area may be the heart itself, causing congestive heart failure or in the lungs, causing pulmonary edema. Excessive water gain dilutes the blood decreasing the efficiency of dialysis until some of the water is removed. Finally, anything that decreases circulation will decrease the efficiency of dialysis whether it is the long-term affect on the heart muscle or hypotension due to fluid removal. Management of the dry weight and weight gains between dialysis treatments is a constant difficulty in most dialysis facilities. Sometimes having the patient carry or hold the equivalent amount of saline as their water gain in their laps during the dialysis treatment may have an impact.  Reminding patients of their increased risk for cramps with 10 pounds or greater weight removal may help some patients control their water gains. Moreover, it is recognized that the tendency to gain fluids may be totally out of the control of the caregiver. 

Caregivers need to pay attention to the initial pre-dialysis assessment with regards to volume and electrolyte issues.  It is important that we do more than “just look at” the ordered dry weight or weight gained between treatments.  Dry weight is a dynamic issue depending on the patient’s overall status. Weights can fluctuate greatly treatment-to-treatment, week-to-week.  This fluctuation makes it difficult to maintain an accurate written prescription for dry weight. Remember fluctuations can be positive if patient is gaining weight due to improved appetite.   

It is extremely important to perform pre-, intra-, and post-treatment assessments.  What should the assessments include?

Talk with your patient and listen closely to their answers.  Your clues may be suggestive from questions asked during treatment set-up.  Example questions might be “How have you been feeling?”  “What have you been doing since your last treatment?”  “Have you had any problems that you need to talk to the doctor about?” “Are you eating OK?” etc.

· VITAL SIGNS (VS).  Basic vital signs are temperature, blood pressure, heart rate, rhythm, and respirations.  Compare current vital signs to past treatment sheets for significant changes or trends.  Vital sign deviations need to be investigated as to cause(s). Vital sign deviations may be one of the first signs of impending weight fluctuations.

· HEAD TO TOE ASSESSMENT.  This assessment should include signs and symptoms of fluid status.  

Edema:   Facial, eyelids, and areas of dependency such as feet, buttocks, and fingers.  Don’t forget when patients are bedfast or at bed rest, check areas of back/spine for edema. When checking for pitting edema, utilize areas of bony prominence. 

Venous distension:  Bounding access, jugular venous distension.

Chest auscultation:   Listen for abnormal breath sounds such as crackles, rubs, abnormal heart sounds such as S3/S4, pericardial friction rubs.  You may hear or the patient may report moist productive cough.  

Subjective symptomology:    Complaints of tiredness and/or inability to perform activities of daily living, shortness of breath upon activity, inability to lay flat or sleep on only one pillow.  Complaints of dizziness. Think fluid status if patient has been experiencing nausea, vomiting, and/or diarrhea.

Ascites:   Palpate for abdominal distention.

Dehydration:   Check for skin turgor.  Hypotension is a possible sign of dehydration.  Check for blood pressure changes from sitting to standing (if possible).  Weak pulses and veins easily collapse.   Think fluid status if patient has been experiencing nausea, vomiting, and/or diarrhea.

Overall assessments should be utilized from treatment to treatment.  Fluid status evaluation should include review of flow sheets to check for intradialytic blood pressures, which may indicate dialysis-driven hypotension.   Pre-dialysis assessments should be used in the determination of dialysis parameters each treatment.  An example for your consideration would be “A patient comes in with only one-kilogram weight gain, but is five kilos above prescribed dry weight.” “Patient is set to pull the 5 kgs even though assessment indicates no fluid and past treatment sheets indicate severe hypotension two hours into treatment.”

The very principles of hemodialysis mandate electrolytes and toxins come in contact with the dialyzer membrane.  When a patient has excessive weight gains (> five kgs), the blood and plasma are so diluted that the frequency of contact (blood & plasma) with the membrane may be significantly decreased.  The first hour of dialysis may not be providing much actual dialysis. Once the volume has been decreased, contact becomes more frequent and exchange of chemicals and toxins begins allowing actual cleansing of the blood.  

Patient education and acceptance in this area is critical to overall adherence.  It is vital that caregivers explain weight issues in terms that are understandable to patient.  An example is most people don’t think or speak in metric terms (i.e., kilograms vs. pounds).  Remember if you encourage your patients to weigh at home, it will most likely be in pounds, not kilograms. Each person learns differently, some by sight, some by reading, and some by hearing.  ESRD patients need repetitive education utilizing appropriate methods as determined by your psychosocial evaluation.  Charts of weight gains can be used as a visual educational tool and positive reinforcement, especially if achievable goals are set and achieved.  

Patients and/or families need to be included in all goal settings.  It is important to remember that patients have a difficult time dealing with every aspect of their lives being changed and ‘somewhat’ out of their control.  Time, repeated education, and ongoing encouragement may be the only means of breaking this ultimately destructive behavior.

Weight Chart Examples…
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EXAMPLE QIP I
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WEIGHT CHART FOR KILOGRAMS (KG)
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WEIGHT CHART FOR POUNDS (LBS)

B.  TREATMENT DURATION

“Time is of the essence”.  Whether or not, we realize it there are only 24 hours in a day.  Most people like to think that they actually control how those hours are spent.  Unfortunately, for ESRD patients, they no longer control at least 15-18 hours a week if they are to follow their prescriptions.  In addition, that does not include the time that is spent dealing with a chronic, life-long illness (i.e., diabetics’ shots/finger sticks, binders, diet/ fluid control, transportation, etc.).  The actual day of dialysis is usually composed of little else for the patient and the caregiver.  

Duration of dialysis treatments is one of the major components to adequacy.  Dialysis is attempting to replace the 24-hour-a-day filtering of native kidneys by artificially filtering on average 12 hours per week via hemodialysis.  Even with optimal time on hemodialysis, only a small amount of blood cleansing is occurring in contrast to normal kidney function. Studies have repeatedly indicated that there is a decrease in mortality for patients who dialyze 3.5 hours over those who dialyze only three hours.

Time is an issue for everyone involved in the ESRD treatment setting, whether it is a physician, nurse, technician, patient, or family.  There is a current tendency to explain shortened dialysis treatment times by patient non-adherence to prescribed time on machine.  

Frankly, duration appears to be a shared problem between caregivers and patients.  The needs of the facility and/or staff can cause shortened treatments just as often as patient needs or demands can cause shortened treatments.

PROVIDER ISSUES REGARDING DURATION: 

· Staffing  - (i.e., staffing patterns/ratios, absenteeism, training issues, tardiness) 

· Machine problems - (i.e., calibration issues, conductivity, machine malfunction, setting clock prematurely to achieving prescribed BFR, etc.)

· “Turn around” - Consideration should be given to spacing of treatment completion and initiation of later shifts.  

· Ultrafiltration - Dialysis is not accomplished when patient is in ultrafiltration mode.  It is inappropriate to count UF time as dialysis time.  

· TIME  - Anything that interrupts the dialysis treatment for length of time as prescribed should ultimately be added back into the total dialysis time (i.e., Needle stick issues, patient bathroom time, clotted lines/dialyzers, and late patient arrival).

PATIENT ISSUES REGARDING DURATIONtc \l1 "Patient Issues Regarding Duration
· Late arrivals - (i.e., non-adherence, transportation problems, symptoms, outside appointments, employment issues)

· Requests to come off early - (i.e., feeling ill, cramps, angry, restless, employment issues). Sometimes it is just plain hard to sit or lie for four hours.  

· Clinical issues - (i.e., cardiac decompensation, severe hypotension, severe cramps, pyrogenic reactions, uncontrollable diarrhea, etc.)

· Boredom

· Visitation policies / procedures - (i.e., sometimes it’s nice to have a family member/friend to talk to while on machine)

· Hunger / thirst  - (i.e., patients may not be allowed or able to eat a meal because of facility’s policy, transportation time, or employment time conflicts).

· Uncomfortable surroundings (i.e., recliners, room temperature, noise level, etc.)

· Control of Life Issue   

Caregivers may wish to focus their initial duration interventions on facility issues as those are in their direct control, but should not forget to continuously focus and teach on the patient issues, as well. Again, time is in the eyes of the beholder.  When dialysis team members recognize the importance of time from a staff/facility perspective, then the patients may sense and see time as an important part of their overall health.

A person’s perspective of “feeling good” can be distorted by a chronic illness.  It should be noted that the inherent slowness of renal failure could allow patients to adapt to the way they feel. When dialysis is started, they may not feel better; they may actually feel worse and not understand “why”.  On the other hand, they may feel better and wonder why they need to be adherent to dialysis regime.  

Contracting with the patient formally or informally to adhere to the dialysis regime for a set time period and scheduling a reevaluation time may allow some people to maintain control, and become adequately dialyzed long enough to see that they do feel better.  We may be able to stabilize uremic symptoms and complications so that one can participate in the activities of daily life, although they have a life-changing condition.

Studies have shown there is a greater relative risk of mortality related to time = missed treatments. One such study showed that:

	            2 skipped treatments/year
=
  2.3% increase in mortality



1 missed treatment/month
=
14.0% increase in mortality



2 missed treatments/month
=
28.0% increase in mortality




This information can be used with patients to show importance of prescription adherence. With all things being equal except for two missed treatments/month, one patient who misses the two treatments out of a section of four patients, increases the likelihood of not being alive at the end of one year due to the patient’s choice to miss treatments.  

TIME, TIME, TIME: Even five minutes makes a big difference.  For each five minutes that a treatment is shortened, the patient loses significant dialysis time when reviewed cumulatively over time. 

	Effect of Shortening the Dialysis Treatment 

by Minutes For a 3 Hour Treatment

	Minutes
	
	Per week

Minutes
	
	Per week

Hours
	
	Per Month

Minutes
	
	Per Month

Hours
	
	Per Year

Minutes
	
	Per Year

Hours

	5
	
	15
	
	
	
	65
	
	1.08
	
	780
	
	13

	10
	
	30
	
	
	
	130
	
	2.17
	
	1560
	
	26

	15
	
	45
	
	
	
	195
	
	3.25
	
	2340
	
	39

	20
	
	60
	
	1
	
	260
	
	4.3
	
	3120
	
	52

	25
	
	75
	
	1.25
	
	325
	
	5.42
	
	3900
	
	65

	30
	
	90
	
	1.5
	
	390
	
	6.5
	
	4680
	
	78


Repetitive teaching using different frames of reference, contracting with the patient and problem solving may be the most effective tools to improve duration adherence.  Release forms for shortened treatments may help by forcing the patient to temporarily acknowledge their risk but is not a long-term solution.  Often the patient will admit to feeling better once they have been adequately dialyzed.  

Contracting for adherence to duration for a set period of time and scheduling a specific date to evaluate the patient’s quality of life and symptoms may be effective.  It is important to assess the patient and family’s true comprehension of the long-term risk to shortening their treatments especially if release forms are used.

C. Kt/V (Technical)

Adequacy of hemodialysis measurement must be a measurement that is reproducible and measurable.  Urea is a small molecule that meets this criterion.  The Urea Reduction Ratio (URR) was selected as a mathematical measurement of adequacy of hemodialysis.  Kt/V is another mathematical calculation that uses the pre- and post-BUN values to allow for the calculation of individualized adequacy of hemodialysis determination and dialysis prescription. Both measurements are a “snap shot” of the dialysis prescription.  

A single dialysis treatment is used to determine a month’s worth of dialysis treatments.  They assume that all other treatments in the month are identical to the one measured.   Obviously, this is rarely if ever the case with numerous variables affecting each treatment.   

Although the Kt/V is also a “snap shot” of the prescribed and delivered hemodialysis treatment, it does allow for a thorough view.  There are several formulas currently available for the calculation of the Kt/V (i.e. Daugirdas, Depner, etc.)  The Medical Director/Physician and/or the laboratory will determine the selection of the formula used in each facility.   When a Kt/V result is reported with no patient data provided for the calculation, it is no more complete than the URR results.  Patient information must be provided for the formula for a comprehensive Kt/V to be calculated.  The more data supplied and used in the calculation the more accurate it will be.  The primary data that will be requested for each patient for the Kt/V calculation is: 

· Patient-specific demographics such as Height, Age, Sex

· Estimated dry weight (EDW)

· Pre weight (day of blood specimen)

· Post weight (day of blood specimen)

· Blood Flow Rate (delivered)

· Dialysate (delivered)

· Dialyzer (type and size)

· Treatment Duration (delivered time on dialysis the day of

          blood specimen draw)

· Hemoglobin  and/or hematocrit 

Variances in the Kt/V measurements intra-facility and facility to facility occur because of the different formulas being used, the varieties and amount of data provided for the Kt/V calculation and the methodology/validation for drawing pre- and post- BUN samples.   Because of the various formulas being used, as well as the variety of data that is provided by the facilities, it can be problematic to compare adequacy measurements between the facilities. 



But what does Kt/V mean?



What are we measuring?  




Why does the laboratory need to know all this





information on the same patients every month?  

“To normalize for differences in the size and habitus of patients, a dose of hemodialysis (prescribed or delivered) is best described as the fractional clearance of urea as a function of its distribution volume (Kt/V).  The fractional clearance is operationally defined as the product of dialyzer clearance (expressed as K and measured in liters [L]/minute [min] and the treatment time (expressed as t and measured in minutes); the volume of distribution of urea is expressed as V and measured in L.” (NKF-DOQI™ Adequacy of Hemodialysis, pg. 26). 

“What is Kt/V???”
K is simply the clearance of the dialyzer.  T is time.  V is distribution volume of urea.
                           

      Kt/V = fractional urea clearance                    

K = dialyzer clearance (ml/min. or L/hr.)

t = time (minute or hour)

V = distribution volume of urea (ml or L)

K x t = L/hr x hr = LITERS

V = LITERS

Kt/V = LITERS/LITERS = ratio
 Kt/V
The body surface area and amount of body water are also used to compute additional urea that is removed with the water removal but which does not show up in the serum concentration of urea.  This step in the formula is also used to calculate the amount of urea regeneration occurring.   Again, there are several formulas available.  The results will actually increase the Kt/V to a level higher than the URR would indicate. 

The timing, method and consistency of the blood draws for the pre- and post-BUN will directly influence the URR and Kt/V results.  Studies have shown that urea rebound can significantly increase or decrease the amount of urea measured in the post blood sample.  Timing and consistency is extremely important.  NKF DOQI™ has recommended two methods of drawing the post blood sample. 

NKF- DOQI™ Adequacy of Hemodialysis Clinical Practice Guidelines

Recommended Method for Blood Sampling Using the Slow Flow / Stop Pump Sampling Technique
1. At the completion of hemodialysis, turn off the dialysate flow and decrease the ultrafiltration rate (UFR) to 50ml / hr, to the lowest transmembrane pressure (TMP)/UFR setting, or off.  IF the dialysis machine does not allow for turning off the dialysate flow, or if doing so violates unit policy, decrease the dialysate flow to its minimum setting. 

2.
Decrease the blood flow to 50-100ml/min for 15 seconds.  To prevent pump shut-off as the blood flow rate is reduced, it may be necessary to manually adjust the venous limits downward.

At this point, proceed with either the Slow Flow or Stop Pump Sampling Technique…
	Slow Flow Sampling Technique
	
	Stop Pump Sampling Technique

	3. With the blood pump still running at 50-100 
     ml/min, draw the blood sample for post-dialysis BUN measurement from the arterial sampling Port closest to the patient, 


	
	3. Immediately stop the blood pump.

	4.  Stop the blood pump and complete the

     patient disconnection procedure as per

     dialysis unit protocol.
	
	4. Clamp the arterial and venous bloodlines. 

    Clamp the arterial needle tubing.

	
	
	5. Blood for post-dialysis BUN measurement 

    may be sampled by needle aspiration from

    the arterial sampling port closest to the 

    patient.  Alternatively, blood may be 

    obtained from the arterial needle tubing  

    after disconnection from the arterial bloodline

    and attaching a vacutainer or syringe

    without a needle.

	
	
	6. Blood is returned to the patient and the

    patient disconnection procedure proceeds 

    as per unit protocol.


Some additional points to remember when drawing the blood specimen include:

· Do not administer Normal Saline within 10-15 minutes prior to the specimen collection as it may dilute the sample.

· Dead space in the arterial bloodline and fistula needle is important to consider.  The fistula needle contains about 2.6-cc dead space and the bloodline to the arterial port contains about 7-8 cc.  This is a total of 10 cc.

· A certain amount of recirculation in the arteriovenous graft will occur even on an open graft especially the higher the blood flow rate is.  If the blood specimen is drawn at full pump speed, the recirculation is increased especially if there is a stenosis.  Slowing the blood pump and waiting the recommended 15 seconds allows for the blood within the graft, fistula needle and the bloodline between the fistula needle and sampling port to equilibrate.  Recirculation or unequilibrated blood will result in a false high URR or Kt/V result.

· Cardiopulmonary recirculation is another consideration.  Recirculation means that blood leaving the dialyzer goes back to the dialyzer without first going through the tissues to pick up more urea. A certain proportion of the blood will go from the dialyzer, through the heart and not through the tissues but right back through the dialyzer.   The blood is recirculating through the heart and lungs.

· Blood draws should be performed on the same day of the week each month to allow for comparison month to month and patient to patient. 

Machine maintenance is extremely important in evaluation of adequacy of hemodialysis.  The dialysate and blood pump must be kept in calibration in order to deliver the settings on the machine. The clock must be accurate for the dialysate and ultrafiltration time.  Routine preventative and annual maintenance is vital to provide a safe and adequate dialysis and must be conducted with careful attention and in a timely fashion.  
Kt/V   (Practical)
On the practical side of the Kt/V and URR measurements, we need to consider what affects the results.  Anything that affects the data provided for the calculation will affect the Kt/V and URR [e.g. patient adherence to the dialysis regime, delivered blood flow rate, duration, dialyzer size or type, weight (pre, post and estimated dry weight), hematocrit and method of the blood draw]. 


  Sehgal et.al., 1997:  n=145

Patients do not necessarily view or measure the adequacy of their dialysis in the same way that caregivers do.  Their main indictor is “how they feel”.  Neither their laboratory results nor how the caregivers explain things to them are as valued as “how they feel”.  When discussing their adequacy results with them, it should be discussed from the viewpoint of how the results affect how they feel. Explain how the numbers will be causing their symptoms.  Many patients’ renal failure has been slow in developing and they have adjusted to various aches, pains, weakness and general decrease in health over time.  They may feel fine or even better than they did before starting dialysis.  ‘Informally or formally’ contract with them to adhere to their dialysis and fluid regime for a set length of time and schedule a time to evaluate their adherence, laboratory results and how they feel. Many patients will admit they feel better once they achieve adequate dialysis and maintain adequate dialysis.    

Mortality and hospitalizations are very real subjects for the dialysis patient.  Discussing their adequacy of dialysis and adherence in these terms can have a significant impact.  Studies have shown that the higher Kt/V results (above 1.4) significantly decrease the patients’ probability of hospitalization.  Another study showed the impact of a Kt/V of 1.67 on the survival rate by initial age of starting dialysis. 

	Survival Rate with a 1.67 Kt/V

	
	5 Year Survival
	10 Year Survival
	15 Year Survival
	20 Year Survival

	Starting Dialysis Age 35 – 44 yrs
	92 %
	81 %
	63 %
	39 %

	Starting Dialysis Age 55 - 64 yrs
	83 %
	60%
	21 %
	0%


The recommended prescribed Kt/V in the United States is 1.2 minimum.  This clearly indicates that our patients’ probability of survival is less than this study indicates. 

As caregivers, we need to realize how our behavior and beliefs affect the patients’ behavior and beliefs.  We need to practice what we teach.  Treatments should not be shortened even five minutes if possible.  Care should be given in assessing the access and fluid status pre and post treatment. Care should be given to setting and checking the dialysis settings frequently.  

Patients will need repeated education as their cognitive abilities, stress levels, physical status, educational levels, stage of acceptance, learning ability and readiness are affected.   Teaching should be focused on their level of education, comprehension and related to what they know and understand.  Use examples they can relate to.  Use different media when you are teaching. Some people learn best by reading, some by seeing, some by doing, and some need all of the above.  Try every media you can and then start them again. 

	Adequacy of Hemodialysis                              Patient____________________________

Monthly Kt/V                                                      Year    ____________________________        

	Kt/V
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	Jun
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Verification of the delivered prescription and blood draw technique are two major components to adequacy consistency and accuracy.  Questionable URR/ Kt/V results should be assessed for technical causes such as delivery of prescription, and method of blood draw, deviations from the normal blood draw (i.e. different day of the week).  Every staff member may be taught the same policies and procedures but time and habits may affect their consistency.  It is easy to “assume” that what is ordered is what is delivered.  However, when records are audited, inconsistency can usually be found.  

Inconsistencies that are found only reflect the ones that were documented.  What about ones where the prescription was documented as ordered out of haste or habit, but actually were not carried out? Without documentation of verification of the delivered prescription or blood draw technique, there is no evidence of correct carry through and no records to rule out a technical inconsistency. Verification can be easily accomplished with a check off spreadsheet completed the day of the laboratory draw and utilized for laboratory evaluation, staff and patient education, and quality improvement planning. These QI tools are provided in the appendix. 

It is important to realize that the urea must be brought to the dialyzer.  The main area of urea and water sequestration is not in the cells but in certain body organs.  Eighty percent (80%) of the total body water is in muscle, skin and bone.  During dialysis, only 15 to 20 percent of the cardiac output comes to muscle, skin and bone.  Most of the cardiac output goes to the visceral organs, organs that do not have much total body water; they have a high flow.  Studies have shown that exercise especially within the first hour of dialysis helps to move the urea out of the organs and into the blood stream thus improving the adequacy of the dialysis treatment.  Studies have also confirmed those patients with hypotension or with vasoconstriction of blood flow to the muscle, (muscle --- the place where urea is) adequacy is reduced even further.   

D.  BLOOD FLOW RATES
Blood flow rate directly impacts adequacy of dialysis, as it is the determinant of volume delivered to the dialyzer.  The lower the blood flow rates the less total amount of blood dialyzed in a single treatment.  The higher the blood flow rates the greater the total blood volume.  

Not every patient and vascular access can tolerate high blood flow rates.  New patients and new grafts should be started at slower speeds and increased over time as tolerated.  The slower blood flow rates allow the patient to adjust to the loss of blood and helps decrease the risk of dialysis disequilibrium.  The slower blood flow rates also allow the arteries/veins associated and surrounding the new access to heal and develop, helping to decrease turbulence in the graft, and loss of circulation to the lower extremities.  Patients with severe coronary disease may have cardiac decompensation and need slower blood flow rates.  Patients who are having recirculation may benefit from a slower blood flow rate to prevent increased recirculation until the problem is corrected.  

Reversed blood flow (pull from the venous side and returning through the arterial) can significantly decrease the adequacy of the dialysis treatment by increasing recirculation.  Careful assessment of every treatment to determine the arterial side is an important component of hemodialysis.  Not every graft is the same just as every person is different.  Relying on memory or habits is not always the best answer.  Proper assessment, needle placement and line hook-up will improve correct blood flow.  

Proper setting of the dialysis machine to achieve the prescribed blood flow rate can also significantly impact adequacy over time.  As the table below indicates even a 5-ml decrease in the prescribed Blood Flow Rate will make a significant impact over a week, a month, and a year’s time.  Machine maintenance is extremely important as the machine may indicate the correct BFR; but, if not calibrated correctly it may be delivering more or less.  Frequent observation for fluctuating or decreased blood flow rate can also positively impact the delivery of the prescribed BFR.  Frequent interruption of the blood flow rate may cause a loss of blood volume as well. Needles and bloodlines should be assessed for positioning and corrected as soon as possible. Needle and bloodline size should be considered if difficulty in achieving blood flow and Kt/V is a persistent problem.   
Blood Volume Not Cleaned Due to a 5ml Decrease in Prescribed Blood Flow Rate

	BFR 5ml/min (300ml/hour) less than Prescribed
	3 Hour Dialysis : Loss of Blood Not Dialyzed as Prescribed
	4 Hour Dialysis : Loss of Blood Not Dialyzed as Prescribed
	5 Hour Dialysis: Loss of Blood Not Dialyzed as Prescribed

	Per Treatment
	900 ml
	1,200 ml
	1,500 ml

	Per Week
	2,700 ml
	3,600 ml
	4,500ml

	Per Month
	10,800 ml
	14,400 ml
	13,500 ml

	Per Year

(52 Weeks)
	140,400 ml
	187,200 ml
	234,000 ml


E.  DIALYSATE FLOW RATES

The dialysate flow rate determines the volume of dialysate that will be bathing the dialyzer per minute and is expressed in ml/ minute.  There have been studies indicating that the dialysate flow rate should be two times the blood flow rate to maximize adequacy thus allowing constantly fresh dialysate to bathe the blood and remove increased amounts of toxins.  However, there are those who support the practice of a lower dialysate flow rate which allows a long exposure time with the blood increasing diffusion and osmosis.   Several recent studies have shown as much as a 10 % increase in urea clearance when the dialysate flow rate was increased from 500ml/min to 800ml/min.

Dialysate is a special solution comprised of glucose, and electrolytes (i.e. potassium, magnesium, and calcium).  The exact solution will be prescribed according to the patient’s laboratory results. Dialysate solution contains no urea and therefore will remove as much urea from the patient’s blood as possible.  Should the patient be running a high potassium on their laboratory results, the prescription will probably reflect a lower potassium bath (i.e. serum K 6.0; dialysate bath 1K).  The amount of glucose in the bath is not large enough to significantly affect the patient’s serum glucose.  Care in using the correct bath on the patient is important to maintain or obtain safe laboratory values but will not significantly affect adequacy of dialysis. However, should the dialysate run dry during a treatment the machine will go into a bypass mode where only ultrafiltration (fluid removal) is being done; dialysis (cleaning of the blood) is not being accomplished at this time.  If the dialysis machine does not have a clock to indicate dialysis and ultrafiltration time, the caregiver needs to add the time of ultrafiltration onto the dialysis time. (Example: machine is out of conductivity for 10 minutes.  The patient’s treatment time is 3 hours.  The patient now needs to run 3 hours and 10 minutes to fulfill the prescription.)

Care must be given to ensure that the machine is set for the prescribed dialysate flow rate. Again, machine maintenance is vital in the delivery of the prescription.  If the dialysate pump is not correctly calibrated the machine will not deliver the prescribed dialysate flow rate.  

F.  DIALYZERS
Currently there are several types of dialyzer membranes on the market.  Cellulose acetate and biocompatible membranes are the two primary membranes in use.  
Biocompatible membranes have been shown to cause less production of and clumping of the WBC. There appears to be fewer incidences of first pass syndrome on the biocompatible membranes. They are generally available in all sizes from pediatric to very large.

Cellulose Acetate membranes are a manmade substance similar to cellophane.  They can generally be used for reuse purposes, come in various sizes, pediatric to very large, and are generally less expensive than the biocompatible membranes.  However, they do stimulate the body to produce larger quantities of WBC upon initiation of dialysis than the biocompatible membranes.

The choice of membranes is a decision of the Physicians and Corporate Policy.  It is important for the caregiver to know and understand the type of the dialyzer, membrane and size of the dialyzer their patient(s) are using.  It is beneficial to the caregiver to understand why the size and type of the dialyzer for each patient is selected.  Specification table inserts are included with all dialyzers.  It is the responsibility of each caregiver to familiarize themselves with specifications of all dialyzers available for use in their dialysis facility. 
X.   SUMMARY

It is hoped that this information has stimulated thoughts of how adequacy of hemodialysis is reviewed in your dialysis program and that exploration can occur regarding the following three questions:

· “Are your hemodialysis prescriptions appropriate to the specific patient(s) to achieve a Kt/V > 1.2?”
· “How much does delivery deviate from prescription?”
· “If the prescribed Kt/V was not achieved or the delivery deviated from prescription, why did it happen?”
“Is the prescription appropriate to the specific patient to achieve a Kt/V > 1.2?”
The components utilized to predict Kt/V achievement by prescription are size of patient, BFR, DFR, duration of treatment (minutes), Pre/post weights, dialyzer, vascular access and hematocrit.  

“How much did the delivery deviate from prescription?”
The same prescriptive components were utilized with reference to delivery. However, the delivery side of the formula is more complex and dynamic.  Delivery deviations can be noted in the areas of BFR, DFR, Duration (time), Weight, Dialyzers, and ultimately Kt/V.  Studies have noted that the deviations can be almost equally divided between staff issues and patient issues (i.e., staff adherence to prescription vs. patient adherence to prescription).  
Review should focus on four areas within basic facility structure: 

1.
Technical (machines, maintenance, reuse, water, and vascular access); 

2. 
Medical care (intradialytic management, consensus on adequacy protocol, screening/assessment); 

3. 
Organizational (staffing ratios, medical consensus, patient input); and 

4. 
Ongoing evaluation (data collection & analysis, QOL, quality improvement measures).  

Within these areas were issues such as validity of adequacy measurement, validity of hemodialysis delivery, patient education, and previously stated components (BFR, DFR, Duration, Weight, and Dialyzers).  The variables within delivery are many.

“If the prescribed Kt/V was not achieved or the delivery deviated > 10% from prescription, why did this happen?”
Outstanding limitations of any quality improvement project are in the area of implementation.  Many factors govern the dialysis facilities’ day-to-day operations.  

Identified factors, which can vary greatly from time period to time period, are:

· Corporate restructuring;

· Nurse/staff turnover;

· Time management / prioritization (crisis mode vs. proactive mode);

· Clinical barriers (inadequate vascular access, non-volumetric machines, 
patient volume status, cardiac decompensation, etc.);

· Education levels vary from discipline to discipline and patient to patient; and

· Adoption of quality improvement theory/process throughout dialysis facility structure.     

These Prescription and Delivery educational materials, as well as other educational components are an integral portion of overall intervention.  Implementation of the QI process falls under the direction of the facility corporate structure.  QI cannot be mandated from an outside entity; however, it can and will be encouraged!  
To conclude this educational activity, there is a sample post test and post test answer key, both of which can be used by management, to gauge learning specific to basic adequacy of hemodialysis, prescription and delivery.  
Post Test: Self Study - Adequacy of Hemodialysis (Prescription & Delivery)

To verify learning of baseline knowledge specific to adequacy of hemodialysis; six identified barriers to the delivery of the prescription; and how the deviation from prescription affects adequacy immediately and cumulatively.  
Name: _____________________________________
Date:_____________
____
1.
Identify four major categories of hemodialysis adequacy:

a. Compliance, duration, dry weights, and sex.

b. Technical, medical care, organizational and evaluation. 

c. Race, sex, age and length of time on dialysis.

d. None of the above.

____
2.
Match the definition with the category:

____ Technical


a.
Staffing ratios, medical consensus, and

patient input

____ Evaluation


b.
Intradialytic management, screening, and
consensus on protocol

____ Organizational


c.
Vascular access, membrane, water,
reprocessing and maintenance &
calibration of dialysis machines



____ Medical Care


d.
Data collection & analysis, QOL, QI
measures
____Validity of Adequacy 

e.
How facilities ascertain patient awareness,
ability to learn and education levels



____ Delivery Issues*


f.
How facilities validate their deliverables



____ Patient Education

g.
How facilities validate their post adequacy
practice

____ Validity of Delivery

h.
How facilities validate that delivery matches
Prescription
____
3.
Identify four areas of opportunities to improve adequacy of hemodialysis.

a. Validity of adequacy measurements, validity of hemodialysis delivery,
delivery issues and patient education.
b. Patient compliance to treatment schedule, patient compliance to weight gains,
nutrition and dialysis treatment length.

c. Prescription, reuse techniques, patient education and family involvement.
____
4.
Six significant barriers to dialysis prescription & delivery identified were:

a. Patient compliance to treatment schedule, weight gains, nutritional status, dialyzer,
blood flow rate and dialysate flow rate.
b. Treatment duration, weight, blood flow rate, Kt/V, and vascular access, and staffing
ratios.
c. Dialyzer, duration of treatment, blood flow rate, dialysate flow rate, Kt/V and weight.


____
5.
NKF-DOQI™ Clinical Practice Guidelines for Hemodialysis recommends the
prescription be written to achieve a Kt/V of ____, so that an actual delivered Kt/V of 1.2
may be obtained.

a. 1.4

b. 1.2

c. 1.3

____
6.
The six identified barriers to adequacy of hemodialysis prescription & delivery have :

a. Short term risk only

b. Long term risk only

c. Short and long term risk

d. No risk 

____
7.
A small deviation from prescription on any of the six barriers may have:

a. Significant cumulative effects.

b. Minimal effects.

c. Effects depend upon the patient.

d. No effects

____
8.
One type of intervention that can be performed on all six of the barriers and make a
significant impact is:

a. Patient Scheduling 

b. Machine maintenance

c. Validation of prescription and delivery. 

____
9.
The primary cause of inadequate dialysis has been shown to be:

a. Patient noncompliance

b. Prescription issues

c. Delivery issues

d. Equipment issues

Post Test: Answer Key

1.
b
2.  
Technical = c

Evaluation = d


Organizational = a


Medical Care = b


Validity of Adequacy = g


Delivery Issues = h


Patient Education = e


Validity of Delivery = f

3.
a
4.
c
5.
a
6.
c
7.
a
8.
c
9.
c
QIP I
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NOTE:  Residual Renal Function (RRF) has a direct impact upon the Kt/V measurement and is an important component of Kt/V.  RRF must be consistently measured or calculated in the chronic dialysis facilities to assure adequate delivery of hemodialysis.  
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