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***Ace Your Exam and Get the Results You Deserve***Taking the Certified Clinical Hemodialysis
Technician Exam is a challenge and your results can make a huge difference when it comes to
your future. If you do well on the exam, it can open doors and lead to wonderful opportunities. If
you do poorly on the exam, you will find yourself with fewer options. You may have to put your
plans for the future on hold, or even give up on them altogether. Preparing for your exam with our
CCHT Exam Flashcard Study System can help you avoid this fate and give you a big advantage
when you take the test. Thousands of satisfied customers have relied on Mometrix Flashcards to
help them pass their exams, and now you can too.Mometrix Test Preparation is not affiliated with
or endorsed by any official testing organization. All organizational and test names are
trademarks of their respective owners.When you study with Mometrix CCHT flashcards, you'll
get an in-depth review of each test section.The Clinical Area section includes:Atoms and
compoundsMedical conditions, diseases, and syndromesDietTransplantsDiabetesThe
Technical Area section includes:Flow geometryDialyzersWater treatmentsThe Environment
section includes:Standard precautionsTransmissionThe Role section includes:Personnel
involved in dialysis treatmentTechnicianSocial worker...and much more!We believe in delivering
lots of value for your money, so our flashcard system is packed with the critical information you'll
need to master in order to ace your CCHT exam. Our flashcards enable you to study small,
digestible bits of information that are easy to learn and give you exposure to the different
question types and concepts. With Mometrix flashcards, you'll be able to study anywhere,
whenever you have a few free minutes of time.Study after study has shown that spaced
repetition is the most effective form of learning, and nothing beats flashcards when it comes to
making repetitive learning fun and fast. Using Mometrix flashcards for your CCHT review
incorporates repetitive methods of study to teach you how to break apart and quickly solve
difficult test questions.You also get online access to CCHT practice test questions, created by
our Mometrix test prep team, to prepare you for what to expect on the actual exam. Each answer
is explained in depth, in order to make the principles and reasoning behind it crystal clear.Many
concepts include links to online review videos where you can watch our instructors break down
the topics so the material can be quickly grasped. Examples are worked step-by-step so you see
exactly what to do.Mometrix Test Preparation has helped thousands of people achieve their
education goals. Our CCHT Exam Flashcard Study System can help you get the results you
deserve on your CCHT test too.



Clinical© Mometrix Media - flashcardsecrets.com/cchtCCHTDefine atomic weight and atomic
number.ClinicalAtomic weight (atomic mass) is a relative measurement in which weight is
expressed as atomic mass units (amu). An atomic mass unit may also be expressed as a dalton.
Atomic weight is a measurement of how much an atom weighs in relation to other atoms.
Protons and neutrons weight 1 amu each, while the mass of electrons is negligible and
discounted. The carbon isotope 12 (12C) is used as an arbitrary standard. Its amu is 12. One
amu equals 1/12 the atomic weight of the carbon isotope 12. Therefore, the hydrogen atom (1H)
has an atomic weight of 1 amu.The atomic number is calculated by adding the number of
protons contained in the nucleus of an atom. This number is unique to each element. The
chemical nature of an element is determined by the number of protons in the nucleus.Clinical©
Mometrix Media - flashcardsecrets.com/cchtCCHTDefine the following atom and
compound.Visit mometrix.com/academy for a related video.Enter video code: 905932ClinicalAn
atom is the smallest unit of an element that retains the chemical characteristics of that element.
An atom is comprised of a nucleus and orbiting electrons. The nucleus is composed of protons
and neutrons. A proton is positively charged, an electron is negatively charged, and a neutron is
electrically neutral. The charge of a proton is equivalent to that of an electron.A compound is
comprised of 2 or more different elements. Each compound is comprised of a fixed ratio of
elements. The elements are held together by chemical bonds. Water is a compound. It is
comprised of hydrogen and oxygen molecules in a ratio of 2:1 (H2O). Compounds break down
when exposed to heat. The temperature at which this occurs for different compounds is called
the decomposition temperature. Compounds may exist as solids, liquids, gases, or plasmas. Not
all compounds can exist in all these forms.Clinical© Mometrix Media - flashcardsecrets.com/
cchtCCHTDiscuss kinetic energy as it relates to a molecular form.Visit mometrix.com/academy
for a related video.Enter video code: 491502ClinicalKinetic energy is the energy produced by
movement. All molecules demonstrate kinetic energy. The speed at which molecules move
depends upon the temperature of the molecule. Heating the molecule leads to an increase in the
speed at which it moves. Cooling the molecule slows its speed of movement. Rapidly moving
molecules remain separated from one another. There are forces holding molecules together.
When a substance freezes, the cooling slows the molecules; the forces pulling the molecules
together are greater than those pulling the molecules apart. When the substance is heated, the
movement of the molecules increases and the molecules are pulled apart. This is the process of
thawing or melting. If the substance is heated further, the speed of the molecules continues to
increase, and some molecules escape. This is called boiling. As the substance cools again, the
movement of the molecules slows and the attractive forces again become stronger.Clinical©
Mometrix Media - flashcardsecrets.com/cchtCCHTDefine the terms ion, molecule and
electrolyte.Visit mometrix.com/academy for a related video.Enter video code: 349910ClinicalAn
ion is an atom or group of atoms with a net electric charge. The ion has a net electric charge
because it has either lost or gained one or more electrons through a chemical reaction. This
results in an uneven number of protons and electrons. A positive ion is one that has lost



electrons and a negative ion is one that that has gained electrons.A molecule is made up of two
or more atoms of the same type held together by chemical bonds. An example of a molecule is
oxygen (O2). A molecule is the smallest unit making up a substance that still retains the
properties of the substance.An electrolyte is a chemical compound that will break down into
ionized particles when dissolved in water.Clinical© Mometrix Media - flashcardsecrets.com/
cchtCCHTDefine the terms solution, osmosis, and diffusion.Visit mometrix.com/academy for a
related video.Enter video code: 642038ClinicalA solution is a homogeneous mixture formed
when particles (solute) dissolve in a liquid (solvent). Water is the solvent in most physiologic
solutions. Physiologic saline, for example, is comprised of 0.85 g sodium chloride (NaCl)
dissolved in 100 mL water.Osmosis involves the movement of water through a permeable or
semipermeable membrane from a region where the solutes are in low concentration to a region
where the solutes are in high concentration. The fluid moves, but the solutes do not.Diffusion
involves the random movement of molecules in a solution. Molecules move as a result of kinetic
energy and intermingle as they move, mixing the molecules throughout the solution.Clinical©
Mometrix Media - flashcardsecrets.com/cchtCCHTDefine the terms isotope and molecular
mass.ClinicalIsotopes are different forms of the same element. Isotopes of an element have the
same number of protons, but a different number of neutrons. For example, hydrogen has 3
isotopes that occur naturally. These are 1H (protium), 2H (deuterium), and 3H (tritium). 1H has 1
proton and no neutrons. 2H has 1 proton and 1 neutron. 3H has 1 proton and 2 neutrons. Other
isotopes of hydrogen have been synthesized in the lab, but are unstable.The molecular mass
(formerly called molecular weight) is calculated by adding the atomic masses of the atoms
making up the molecule. A water molecule (H2O) has 2 hydrogen atoms to each oxygen atom.
The atomic weight of hydrogen is 1. The atomic weight of oxygen is 16. Therefore, the molecular
weight of a water molecule is1 + 1 + 16 = 18.Clinical© Mometrix Media - flashcardsecrets.com/
cchtCCHTDefine the terms acid, base, and buffer solution.ClinicalAcids have a number of
properties.· Acids are capable of donating hydrogen ions.· Acids ionize in water, giving
up hydrogen ions when they dissolve.· Acids can donate protons.· Acids turn blue
litmus paper to red.· Acids can form salts in reaction with bases and some types of metals.·
Acids can incorporate a pair of protons into its make-up and form covalent bonds.·
Water-based acid solutions are sour in taste.A base is a species of chemical that can donate
electrons and hydroxide ions and accept protons.A buffer is a type of solution that maintains its
pH despite the addition of small amounts of acidic or basic substances. A buffer solution may be
a weak acid or a weak base.Clinical© Mometrix Media - flashcardsecrets.com/cchtCCHTDefine
pH.Visit mometrix.com/academy for a related video.Enter video code: 187395ClinicalThe
degree of acidity or alkalinity of a substance is referred to as its pH. An alkaline substance is
also called a basic substance. The term pH refers to the potential of hydrogen and the measure
is based on the concentration of hydrogen ions contained in a given substance. The pH of a
substance increases as the concentration of hydrogen ions decreases. The pH of a substance is
measured on a scale of 0 to 14. A substance with a pH of 7.0 is considered neutral. A substance



with a pH lower than 7.0 is considered to be acidic. If a substance has a pH higher than 7.0, it is
considered to be an alkali. Lower pH values reflect higher acidity. Higher pH values reflect higher
alkalinity. Acids and alkalines can neutralize each other.Clinical© Mometrix Media -
flashcardsecrets.com/cchtCCHTDiscuss the water content of the human body.ClinicalThe
human body is largely comprised of water. The total body weight of an adult human is 45% to
75% water. The amount of water contained in the body varies with body weight. The amount of
water contained in a human body is inversely related to the amount of body fat. The water
contained in the body serves numerous purposes. The water contained within the cells is called
intracellular fluid (ICF). It provides the medium for numerous chemical processes, such as
energy production, and the metabolism of oxygen and nutrients. The water contained in the
body outside the cells is called extracellular fluid (ECF). Extracellular fluid bathes the cells and
protects them, and is involved in the transport of nutrients and waste. Extracellular fluid can be
further divided into a number of types: interstitial fluid, intravascular fluid, and transcellular
fluid.Clinical© Mometrix Media - flashcardsecrets.com/cchtCCHTDiscuss the acid-base
balance.ClinicalThe acid-base balance of the body must be tightly controlled. A small change
from the normal state can adversely affect many organ systems. The kidneys and lungs work
together to regulate acid-base homeostasis. The levels of carbon dioxide and bicarbonate in the
blood determine blood pH. The acid-base balance is obtained by regulating the levels of carbon
dioxide and bicarbonate in the blood. The lungs control levels of carbon dioxide, and the kidneys
regulate bicarbonate levels. By secreting and reabsorbing bicarbonate and hydrogen ions, the
kidneys regulate the concentration of bicarbonate. To prevent or reverse acidosis, the kidneys
secrete hydrogen ions and reabsorb bicarbonate ions. Conversely, to reverse alkalosis, the
kidneys secrete bicarbonate ions and reabsorb hydrogen ions. Acidosis is easier for the body to
reverse than alkalosis, because under normal conditions the human body contains bicarbonate
in a concentration 20 times that of carbonic acid.Clinical© Mometrix Media -
flashcardsecrets.com/cchtCCHTDefine creatinine.ClinicalCreatinine is produced by the
breakdown of creatine phosphate found in the muscle. Creatinine is produced by the body at a
steady rate, and the rate of production depends on muscle mass. Creatinine is present in the
blood and is filtered by the kidneys. The rate of removal by the kidneys determines blood levels
of creatinine. Insufficient filtering by the kidneys leads to increased blood levels. Creatinine is not
reabsorbed in the tubules to any great extent. Blood levels of creatinine are used as a measure
of renal function. An increased blood level of creatinine is found only with severe damage to the
nephrons. As a result, blood levels of creatinine are not useful for detecting early-stage kidney
disease. The creatinine clearance test is better used to test for kidney function. Serum creatinine
concentration and the variables of sex, age, weight, and/or race are used to determine
creatinine clearance.Clinical© Mometrix Media - flashcardsecrets.com/cchtCCHTDiscuss
intracellular fluid and extracellular fluid.ClinicalIntracellular fluid accounts for approximately two-
thirds of the total amount of water in the body. This is approximately 40% of the weight of the
body. Intracellular fluid allows the cells to perform necessary functions.Extracellular fluid



accounts for approximately one-third of the total amount of water in the body. This is
approximately 20% of the total body weight. The 3 types of extracellular fluid are found in
different compartments of the body. The interstitial fluid fills the spaces between cells and
surrounds the outside of the blood vessels. Intravascular fluid is found in the blood plasma.
Transcellular fluid is found outside the normal compartments of the body. Transcellular fluids do
not interchange easily. Examples of transcellular fluids include synovial fluid and intraocular
fluid.Clinical© Mometrix Media - flashcardsecrets.com/cchtCCHTDiscuss electrolyte
concentrations inside and outside of the cell.ClinicalPumps located in the cell wall move sodium
ions across the cell membrane from the interior of the cell to the exterior of the cell and transport
potassium ions into the cell from the extracellular space. This pump is metabolically active,
meaning that it requires the expenditure of energy. This mechanism allows the body to maintain
different concentrations of electrolytes inside and outside the cells. Body fluids also contain
nonelectrolytes, such as glucose, amino acids, nutrients, and waste products. The concentration
of nonelectrolytes in body fluids is much lower than the concentration of electrolytes. Water
moves across the cell membrane in both directions to balance osmolarity inside and outside the
cells.Clinical© Mometrix Media - flashcardsecrets.com/cchtCCHTDiscuss serum creatinine and
creatinine clearance.ClinicalSerum creatinine is measured to assess kidney function. Elderly
individuals have lower levels of creatinine in the blood due to a lower muscle mass. As kidney
function declines, the serum creatinine level increases. Creatinine levels normally range from 0.5
to 1.5 mg/dL. Diet and fluid volume do not affect serum creatinine, making serum creatinine level
a useful measure of kidney function.Creatinine clearance is defined as the volume of blood
cleared of creatinine in a particular time period. Creatinine clearance is usually calculated in
terms of millimeters per minute. Creatine clearance rate is normally between 85 and 135 mL/
min. A decrease in creatinine clearance is indicative of kidney dysfunction. The kidneys are not
removing creatinine at an adequate rate.Clinical© Mometrix Media - flashcardsecrets.com/
cchtCCHTDiscuss the anatomy of the kidneys.ClinicalA kidney is bean-shaped and concave on
its medial aspect. The hilum is found in the concave portion of each kidney. The hilum is the
entry site for a number of structures including the renal artery, renal vein, nerves, and ureter. The
kidney is covered by a capsule of fibrous tissue and connective tissue. The renal cortex of the
kidney is directly under this capsule. Inside the cortex is the renal medulla. The renal medulla is
divided to form 10 to 20 renal pyramids. A renal pyramid and the renal cortex that overlies it form
a renal lobe. The papilla is the tip of the renal pyramid. Each papilla drains into a minor calyx. A
collection of minor calyces work together and drain into a major calyx. The major calyces drain
into the renal pelvis. From the renal pelvis, urine exits through the ureter to the urinary
bladder.Clinical© Mometrix Media - flashcardsecrets.com/cchtCCHTDiscuss the functions
normally performed by the kidney.ClinicalThe kidneys have numerous functions.· The
kidneys eliminate waste produced by metabolism and eliminate other toxic wastes.· The
kidneys regulate fluid volume.· The kidneys are responsible for maintaining the balance of
electrolytes.· The kidneys regulate the pH of the blood.· The kidneys produce renin,



which affects the level of sodium, fluid volume, and blood pressure.· The kidneys produce
and secrete erythropoietin. Erythropoietin is a hormone that stimulates the bone marrow to
produce red blood cells.· The normal kidney possesses receptors for a number of different
hormones including antidiuretic hormone (ADH), aldosterone, and parathyroid hormone.
Antidiuretic hormone is produced by the pituitary gland and reduces water secretion.
Aldosterone is produced and secreted by the adrenal cortex. It causes the body to retain
sodium. Parathyroid hormone increases the secretion of phosphorus and bicarbonate.Clinical©
Mometrix Media - flashcardsecrets.com/cchtCCHTDiscuss the nephron.ClinicalThe nephron is
the unit of the kidney that is responsible for filtering and purifying the blood. It is a tube that is
closed at one end and open at the other. One to two million nephrons are found in the cortex of
each kidney. A nephron is made up of a vascular component and a tubular component. The
vascular component of the kidney is comprised of the afferent arteriole, glomulerus, efferent
arteriole, and peritubular capillaries. The tubular component of a nephron consists of Bowman’s
capsule, proximal tubule, loop of Henle, and the distal tubule. The nephron helps maintain
homeostasis. For example, the nephron regulates the levels of water, salts, glucose, and urea in
the body. The nephron is the structure that is responsible for the resorption of water and
salts.Clinical© Mometrix Media - flashcardsecrets.com/cchtCCHTDiscuss the position of the
kidneys in the body.ClinicalA single kidney weighs approximately 150 g. The approximate
dimensions of the kidney are as follows: length, 10 cm; width, 5.5 cm; and thickness, 3 cm. The
kidneys are located in the posterior portion of the abdominal cavity. There is a kidney located on
either side of the spinal column. The right and left kidneys are positioned slightly differently in the
abdominal cavity. The right kidney is slightly lower than the left and is located just under the liver.
The left kidney is situated more medially than the right. It sits under the diaphragm beside the
spleen. The two adrenal glands are located above the kidneys. The kidneys sit even with the
12th and 13th thoracic vertebrae. These retroperitoneal organs are partially protected by the11th
and 12th ribs. They are covered and protected by 2 layers of fat. These layers of fat are called
perirenal and pararenal fat.Clinical© Mometrix Media - flashcardsecrets.com/cchtCCHTDiscuss
initial urine production.ClinicalBlood enters the kidney at the hilus through the renal artery. The
renal artery branches inside the cortex of the kidney and surrounds the nephrons. Blood enters
the glomerulus through an afferent arteriole. The blood is filtered as it passes through the
capillary walls. Water, together with dissolved solutes (albumin), flow through into Bowman’s
capsule. The fluid is called glomerular filtrate, and it is almost protein-free. The rate of production
of the glomerular filtrate is called the glomerular filtration rate (GFR). GFR is a measure of the
volume of filtrate produced by the kidneys every minute. A minimum level of blood circulation to
the glomerulus is necessary for normal glomerular filtration. The rate of filtration decreases with
increasing molecular weight and size. Because the basement membrane of the glomerulus
carries a net negative charge, any substance with a negative charge will be repelled and will not
be filtered.Clinical© Mometrix Media - flashcardsecrets.com/cchtCCHTDiscuss the blood
supply to the kidney.ClinicalThe kidneys have an extensive network of blood vessels. Twenty



percent to twenty-five percent of the total cardiac output is directed to the kidneys. This amounts
to more than 1000 mL of blood per minute. Each kidney has a separate blood supply. The renal
arteries are short blood vessels that branch off from the abdominal aorta. The blood enters each
kidney through a renal artery. The renal artery branches and creates the afferent arterioles. The
afferent arterioles branch to form the glomerular capillaries that are found in each of the
glomeruli. The glomerular capillaries then connect to create the efferent arterioles. The blood
then flows from the efferent arterioles into the peritubular capillaries and the vasa recta. Blood
exits each kidney through a renal vein.Clinical© Mometrix Media - flashcardsecrets.com/
cchtCCHTDescribe the movement of filtrate through the tubules.ClinicalThe renal tubules serve
to reabsorb and secrete substances. Resorption involves the movement of filtrate back into the
bloodstream via the peritubular capillaries and the vasa recta. From Bowman’s capsule, filtrate
travels through the proximal convoluted tubule where the glucose, sodium, amino acids, and
water in the filtrate are reabsorbed. The filtrate then continues through the loop of Henle. After
passing through the loop of Henle, the filtrate moves through the distal convoluted tubules. The
sodium level is adjusted in the collecting tubules. The urine becomes more concentrated as it
progresses through the renal tubule system. Most resorption takes place in the proximal
convoluted tubule, but the distal convoluted tubule does play a role. The tubules also secrete
such substances as potassium, hydrogen, ammonia, and creatinine. The blood is now filtered
and leaves the kidney via the renal vein.Clinical© Mometrix Media - flashcardsecrets.com/
cchtCCHTDiscuss the renal corpuscle.ClinicalThe renal corpuscle may also be referred to as
the Malpighian corpuscle and the Malpighian body, although these terms are no longer
commonly used. The renal corpuscle is the initial filtering mechanism in the kidney. It consists of
Bowman’s capsule and the glomerulus. Bowman’s capsule is located at the closed end of the
tube forming the nephron. The pushed-in end of the tube forms a double-walled chamber called
Bowman’s capsule. Bowman’s capsule is a cup-shaped structure made of epithelia. The space
between the layers of Bowman’s capsule is continuous with the proximal tubule. The glomerulus
is a network of capillaries contained within Bowman’s capsule. The capillaries are supplied
blood by an afferent arteriole.Clinical© Mometrix Media - flashcardsecrets.com/
cchtCCHTDiscuss the role of the kidneys in bone health.ClinicalThe kidneys work to maintain
the balance between the blood levels of calcium and phosphorus. Kidneys normally produce the
hormone calcitriol. Calcitriol is necessary for the absorption of calcium from ingested food into
the bloodstream. As renal failure progresses, the body becomes unable to excrete phosphate.
The buildup of phosphate in the body fluids causes blood levels of calcium to drop. In an attempt
to normalize the concentration of calcium in the body fluid, the thyroid glands increase their
production of parathyroid hormone. The calcium is taken from the bones and absorbed into the
bloodstream. This weakens the bones and decreases their density. Vitamin D, which is
necessary for bone metabolism, is produced in the kidney. The vitamin is not produced in large
enough quantities in patients with end-stage renal disease.Clinical© Mometrix Media -
flashcardsecrets.com/cchtCCHTDefine urea.ClinicalUrea is a waste product found in urine and



produced by the metabolism of protein. The amount of urea in the urine can be used to measure
the breakdown of protein in the body. This is called the urine urea nitrogen test. All urine excreted
is collected over a period of 24 hours. Normal values of urea in the urine range from 6–17 g over
a 24-hour collection period, or 60–90 mg/dL of urine. The test can be used to assess protein
balance, protein intake, and kidney function. Abnormally low levels of urea may indicate an
insufficient level of protein in the diet, increased resorption, or kidney dysfunction. A high level of
urea may indicate too much protein in the diet, or an increased rate of protein
metabolism.Clinical© Mometrix Media - flashcardsecrets.com/cchtCCHTDescribe the actions
of the following hormones: aldosterone and antidiuretic hormone (ADH).ClinicalAldosterone is a
steroid hormone produced and secreted by the zona glomerulosa in the cortex of the adrenal
gland. This hormone’s actions on the distal convoluted tubules and collecting ducts of the kidney
regulate sodium and potassium levels in the body. Aldosterone controls the conservation of
sodium through resorption and causes the secretion of potassium. The regulation of these
electrolytes by aldosterone helps maintain normal blood pressure. Abnormally high levels of
aldosterone can lead to hypertension, muscle cramps, and muscle weakness.Antidiuretic
hormone (ADH), also called arginine vasopressin, is secreted by the posterior pituitary gland.
ADH helps regulate the concentrations of water and solutes. An antidiuretic reduces the volume
of water in the urine, thereby conserving water. Antidiuretics reduce the amount of urine
excreted. Large amounts of ADH cause the production of concentrated urine and cause nausea,
vomiting, muscle cramps, seizures, and confusion.Clinical© Mometrix Media -
flashcardsecrets.com/cchtCCHTDiscuss the renin-angiotensin system.ClinicalLong-term blood
pressure is controlled by the renin-angiotensin system (RAS), also called the renin-angiotensin-
aldosterone system (RAAS). The RAS is activated by a drop in blood volume or blood pressure.
Sodium ions are reabsorbed in the distal convoluted tubules. Aldosterone, a hormone, increases
the rate at which this occurs. Renin, an enzyme, is released by the distal convoluted tubules of
the kidneys when blood pressure becomes too low. This enzyme then converts
angiotensinogen, a blood protein to angiotensin I. Angiotensin I is then transformed by the
angiotensin-converting enzyme (ACE) into angiotensin II in the capillaries of the lungs. At this
point, angiotensin II stimulates secretion of aldosterone by the adrenal cortex. Aldosterone acts
on the renal tubules, causing an increase in the resorption of sodium ions. This results in an
increase in water volume. This volume of blood is ultimately increased, raising blood
pressure.Clinical© Mometrix Media - flashcardsecrets.com/cchtCCHTDefine chronic kidney
disease.ClinicalChronic kidney disease (CKD) is defined by the National Kidney Foundation
(NKF) as damage to the kidney lasting for 3 months or longer, or by a decreased level of kidney
function for a period of 3 months or longer. Decreased level of kidney function is defined as a
glomerular filtration rate (GFR) of less than 60 mL/minute/1.73 m2. Kidney damage is
characterized by pathologic irregularities or markers that indicate damage. Markers indicating
damage may be found by blood or urine tests, or by imaging studies. Chronic kidney disease is
diagnosed according to whether or not physical damage is present and according to the level of



kidney function present. The type of kidney disease does not affect the determination of chronic
kidney disease.Clinical© Mometrix Media - flashcardsecrets.com/cchtCCHTDefine atrial
natriuretic hormone.ClinicalAtrial natriuretic hormone (ANH) is also called atrial natriuretic
peptide (ANP), and atrial natriuretic factor (ANF). It acts on the kidney as a vasodilator and
reduces the resorption of sodium in the renal tubules. It helps maintain homeostasis by lowering
water and sodium levels in the body. It is also involved in the homeostatic regulation of adiposity.
Atrial natriuretic hormone is stored in the atria of the heart in muscle cells called atrial myocytes.
These cells are stretch receptors. Atrial natriuretic hormone is released by these cells in
response to hypervolemia, exercise, and calorie restriction. Atrial natriuretic hormone reduces
blood pressure by reducing water, sodium, and adipose levels in the body. ANH acts to counter
the actions of the renin-angiotensin system, which increases blood pressure and blood
volume.Clinical© Mometrix Media - flashcardsecrets.com/cchtCCHTDiscuss defining the
stages of kidney disease.ClinicalThe stages of chronic kidney disease are determined
according to the level at which the kidneys are functioning. The stages of chronic kidney disease
are defined by cut-off levels of continuous measures of kidney function. Therefore, the stages
are somewhat arbitrary. This definition of stages, however, provides clinical guidelines for
treatment.Determining the presence and stage of chronic kidney disease not does mean that a
diagnosis has been made. The cause and extent of the disease must be determined. In addition,
the extent of any kidney damage and the level of function must be assessed. The patient must
be assessed for any possible complications associated with the kidney disease, and any
comorbid conditions.Clinical© Mometrix Media - flashcardsecrets.com/cchtCCHTDescribe the
course of chronic kidney disease.ClinicalThe course of chronic kidney disease varies
considerably between patients. It can take months or years to reach end-stage renal disease.
The number of nephrons still functioning decreases as the course of the disease progresses.
The still-functioning nephrons must take on more and more solute load as the disease
progresses. Azotemia and uremia eventually occur when the level of solute that can be cleared
has been reached. The body is able to adapt to a certain extent to the chemical abnormalities.
End-stage renal disease is diagnosed when the kidney function permanently decreases to the
point that the kidneys can no longer remove waste products and maintain the body’s normal fluid
and chemical balances. End-stage kidney disease can develop slowly or rapidly.Clinical©
Mometrix Media - flashcardsecrets.com/cchtCCHTDiscuss end-stage renal disease
(ESRD).ClinicalEnd-stage renal disease(ESRD) involves the complete, or almost complete, loss
of kidney function. The kidneys lose their ability to excrete wastes, concentrate urine, and
regulate the level of electrolytes. Chronic kidney disease (CKD) may be managed for a period of
time by diet, the use of medications, restricting the intake of sodium, and controlling phosphates.
CKD is progressive and as kidney function worsens over time, the conditions can no longer be
managed. When the kidneys lose all but 10% to 15% of their normal function, dialysis or
transplantation is necessary for the patient’s survival. Without treatment, the accumulation of
fluids and waste products in the body will cause the patient’s death.Clinical© Mometrix Media -



flashcardsecrets.com/cchtCCHTDiscuss the stages of chronic kidney disease
(CKD).ClinicalGlomerular filtration rate (GFR) is accepted to be the best method of measuring
kidney function. Chronic kidney disease (CKD) is divided into 5 stages based on severity of the
condition. CKD is staged according to the level of the GFR.· Stage 1 CKD involves kidney
damage with normal or increased filtration. GFR is greater than 90.· Stage 2 CKD involves a
mild decrease in function with a GFR of 60 to 89.· Stage 3 CKD involves a moderate
decrease in function with a GFR of 30 to 59.· Stage 4 CKD involves severe loss of kidney
function with a GFR of 15 to 29.· Stage 5 CKD is kidney failure and involves a GFR of less
than 15. Dialysis is required at this stage. Stage 5 kidney disease is also called end-stage renal
disease (ESRD).Clinical© Mometrix Media - flashcardsecrets.com/cchtCCHTDiscuss the
clinical steps taken to manage chronic kidney disease (CKD).ClinicalThe National Kidney
Foundation recommends screening for all individuals to determine if they are at risk for
developing chronic kidney disease (CKD). The goal of clinical treatment of CKD is to slow the
progression of the disease and to ease symptoms.· In patients with Stage 1 CKD, treatment
is planned after diagnosis. Any comorbid conditions are treated. Management is aimed at
slowing the progression of the disease and preventing cardiovascular problems.· In patients
with Stage 2 CKD, the progression of the disease is monitored.· In patients with Stage 3
CKD, complications may arise. The complications are evaluated and treated.· In patients
with Stage 4 CKD, the patient is prepared for kidney replacement therapy.· In patients with
Stage 5 CKD, treatment involves a kidney transplant if uremia is present.Clinical© Mometrix
Media - flashcardsecrets.com/cchtCCHTDiscuss the risk factors for chronic kidney disease
(CKD).ClinicalCKD is becoming more prevalent in the United States and is an increasing cause
of death. The National Kidney Foundation has determined a number of risk factors for the
development of CKD. Risk factors include age, family history, diabetes, hypertension, and
population of origin. Older individuals tend to have more health problems than younger people,
leaving them more susceptible to kidney damage. In addition, kidney function decreases with
age. Some kidney diseases are strongly hereditary, and certain heritable conditions create a
susceptibility to kidney disease. Individuals with poorly controlled diabetes are at higher risk for
developing kidney disease. Hypertension can both cause CKD and occur as a result of CKD.
Hypertension can cause or exacerbate kidney disease by damaging blood vessels. African
Americans, Native Americans, Latinos, and Pacific Islanders are more likely to develop the
disease than individuals from other populations.Clinical© Mometrix Media -
flashcardsecrets.com/cchtCCHTDiscuss end-stage renal disease and respiratory
problems.ClinicalIndividuals with renal disease experience a number of types of associated
respiratory difficulties.· Patients with acute renal failure have a higher incidence of
pulmonary edema. The pulmonary edema results from fluid accumulation and left ventricular
dysfunction.· Tuberculosis affecting the lungs occurs approximately 10 times more often in
patients on hemodialysis than in the general population.· Patients with renal disease may
develop metabolic acidosis, which can cause Kussmaul respirations. Kussmaul respirations



occur as the body tries to rid itself of excess carbon dioxide. Kussmaul respirations are
characterized by abnormally deep and fast breaths. Metabolic acidosis is a condition in which
excess hydrogen ions accumulate in the blood. The diseased kidneys are unable to clear these
ions from the body.Clinical© Mometrix Media - flashcardsecrets.com/cchtCCHTDiscuss the
incidence of infections in patients with end-stage renal disease.ClinicalInfection is a common
cause of death in individuals with end-stage renal disease. Some patients with end-stage renal
disease have leukocyte abnormalities. These abnormalities include a low white blood cell count.
Granulocytes do not respond normally to the presence of infection. Individuals with end-stage
renal disease are particularly susceptible to developing infections due to several factors. Many
patients with end-stage renal disease suffer from malnutrition. They may have immune system
deficits. Invasive measures necessary for the treatment of end-stage renal disease often leave
patients with conditions making them susceptible to infection. The use of intravenous iron in
patients with end-stage renal disease is also associated with the development of infection.
Infection may be difficult to diagnose in individuals with end-stage renal disease because
hypothermia is not uncommon in these patients. Furthermore, an infection in a patient with end-
stage renal disease may not cause a fever, because urea decreases body
temperature.Clinical© Mometrix Media - flashcardsecrets.com/cchtCCHTDiscuss protein
metabolism in individuals with end-stage renal disease.ClinicalPatients with end-stage renal
disease often have protein calorie malnutrition, which results in the reduction of lean tissue
mass. The condition develops because of poor protein intake. Insufficient protein and calories
are taken in to maintain the body. Low serum albumin also results from poor protein intake. The
patient with this disorder may appear emaciated, but the condition may be masked by edema. In
this condition, the levels of a number of nonessential amino acids are elevated and levels of
some essential polypeptides are reduced. Symptoms of protein calorie malnutrition include
weight loss, bradycardia, hypothermia, and low basal metabolism. Protein calorie malnutrition is
also called kwashiorkor. Although the condition is a prominent characteristic of end-stage renal
disease, it also has other known causes.Clinical© Mometrix Media - flashcardsecrets.com/
cchtCCHTDiscuss glucose metabolism in individuals with end-stage renal
disease.ClinicalWhether or not they have diabetes, glucose metabolism is abnormal in
individuals with end-stage renal disease. The cellular sensitivity to insulin is decreased from
normal levels in individuals with end-stage renal disease. Although serum glucose is almost at
normal levels after a glucose load, the speed of decline is slower than normal. The peripheral
cellular resistance to insulin is particularly severe in individuals who developed end-stage renal
disease as a result of type-1 diabetes. In this case, large and frequent swings between
hypoglycemia and hyperglycemia often occur. Dialysis improves the situation somewhat, but
wide variations in blood glucose levels still occur. Appropriate insulin levels may be difficult to
establish in this population because of the kidneys’ inability to efficiently metabolize insulin.
Diabetic end-stage renal disease usually involves type 2 diabetes. Obesity is often a contributing
factor, and the situation can be improved with weight reduction. Oral hypoglycemic agents may



help.Clinical© Mometrix Media - flashcardsecrets.com/cchtCCHTDiscuss hematocrit and
hemoglobin in the patient with end-stage renal disease.Visit mometrix.com/academy for a
related video.Enter video code: 869617ClinicalHemoglobin and hematocrit are used to test for
anemia. If hematocrit and hemoglobin are low, epoetin alfa may be prescribed. Patients with end-
stage renal disease generally have low hematocrit and hemoglobin because erythropoietin
production is low. A low hematocrit level can result from a reduction in red blood cell production,
dialysis-related blood loss, and/or a reduced lifespan of red blood cells. In patients with renal
disease, a normal hematocrit value is 30% to 36%. Signs and symptoms associated with a low
hematocrit value include heart palpitations, fatigue, dyspnea, and chest pain. Hemoglobin
contains the iron that is needed to transport oxygen throughout the body’s tissues. A desirable
hemoglobin value in patients with end-stage renal disease is 11 to 12 g/dL.Clinical© Mometrix
Media - flashcardsecrets.com/cchtCCHTDiscuss lipid metabolism in individuals with end-stage
renal disease.ClinicalIndividuals with end-stage renal disease often have Type 4
hyperlipoproteinemia. Type 4 hyperlipoproteinemia is also called hypertriglyceridemia. The terms
hyperlipoproteinemia and hyperlipidemia are interchangeable. Type 4 hyperlipoproteinemia is a
lipid disorder. This condition is characterized by increased blood levels of very low-density
lipoproteins (VLDL). Triglycerides make up VLDLs. Type 4 hyperlipoproteinemia involves
elevated triglycerides only. The condition is common and is also associated with obesity and
diabetes. Unlike other types of hyperlipoproteinemia, Type 4 hyperlipoproteinemia does not
appear to place the affected individual at higher risk for heart disease, but the risk of pancreatitis
is increased. The pancreas manufactures insulin and substances required for
digestion.Clinical© Mometrix Media - flashcardsecrets.com/cchtCCHTDefine
uremia.ClinicalUremic syndrome, also called uremia, is a set of symptoms caused by disordered
biochemical processes resulting from renal failure. Renal failure causes many toxic substances
to be retained in the body. More than 200 toxins have been identified that contribute to uremic
syndrome. Level of blood urea is positively correlated with the severity of uremic symptoms. As
urea levels increase, symptoms worsen. The accumulation of urea in the blood contributes to
uremic syndrome, but other toxins play a more important role in the development of the
syndrome. A buildup of urea in the blood can cause lethargy, anorexia, and insomnia. Uremia
includes a number of conditions including azotemia, acidosis, hyperkalemia, hypertension,
anemia, and hypokalemia.Clinical© Mometrix Media - flashcardsecrets.com/cchtCCHTDiscuss
the effects of renal failure on the integumentary system.ClinicalThe integumentary system
includes the skin, nails, hair, the tissue directly underneath the skin, and various glands. Patients
with end-stage renal disease often have brittle hair and nails and dry skin. These changes in the
integumentary system occur because the activity of the sweat and sebaceous glands decrease
in individuals with end-stage renal disease. Individuals with end-stage renal disease may
develop calcium deposits in the skin. This causes intractable pruritus. The patient with this
condition may damage his or her skin severely trying to relieve the itching. Uremic frost is a
condition seen in patients with advanced, untreated uremia. In this condition, the deposition of



urea crystal precipitates causes the skin to look frosty. Increased deposition of carotenes, along
with skin pallor from anemia, may cause the skin to take on a tan-yellow color. Ecchymosis, a
skin discoloration caused by the escape of blood into the tissues, is common.Clinical©
Mometrix Media - flashcardsecrets.com/cchtCCHTDiscuss cardiovascular abnormalities and
uremia.ClinicalUremia is a syndrome associated with renal failure. It results when the kidneys fail
and toxins accumulate in the body. Uremic syndrome affects all organ systems including the
cardiovascular system. Uremic syndrome affects all cardiac structures. Individuals with chronic
kidney disease are more likely to develop cardiovascular disease than any other population.
Among patients with chronic kidney disease on dialysis, cardiovascular incidents are the leading
cause of mortality. The risk of dying from a cardiovascular incident is increased even more in
patients who also have diabetes. Cardiovascular problems associated with chronic kidney
disease include hypertension, anemic heart disease, atherosclerosis, myocardial dysfunction
(left ventricular hypertrophy), cardiac failure, coronary artery calcification, congestive heart
failure, pericarditis, pericardial effusion, and pericardial tamponade.Clinical© Mometrix Media -
flashcardsecrets.com/cchtCCHTDiscuss the size of the molecules in the blood.ClinicalUremia
occurs when the kidneys can no longer filter the blood adequately, resulting in the buildup of
many substances in the blood. Many of the substances in blood are less than 500 daltons in
size. The size of these molecules allows them to diffuse easily across a cellulose membrane.
Molecules ranging in size from 500 to 2000 daltons do not diffuse readily across cellulose
membranes. Molecules of this size are also called middle-molecules. It is suspected that some
of the symptoms of uremia are caused by middle-molecules. The blood contains some
molecules greater than 3000 daltons in size. Molecules larger in size than 3000 daltons are not
generally thought to be toxic, although there are exceptions. Beta-2-microglobulin is 11,800
daltons in size. Beta-2-microglobulin is associated with amyloidosis, diseases of the bone, and
anemia.Clinical© Mometrix Media - flashcardsecrets.com/cchtCCHTDiscuss uremia and
myocardial dysfunction.Discuss uremia and congestive heart failure.Visit mometrix.com/
academy for a related video.Enter video code: 924118ClinicalMyocardial dysfunction in
individuals with chronic kidney disease manifests as left ventricular hypertrophy. It results from
high blood pressure, anemia, and atherosclerosis. Left ventricular hypertrophy involves the
thickening of the left ventricle. This thickening impedes the pumping of the heart. The signs and
symptoms of left ventricular hypertrophy vary, but may include respiratory difficulties, pain in the
chest, irregular heartbeat, dizziness, and congestive heart failure. Cardiac failure may
result.Congestive heart failure in individuals with chronic kidney disease may be acute or
chronic. It is usually a chronic reaction to the failure of the body to excrete sodium and water
efficiently. Signs and symptoms of congestive heart failure include fluid retention in the lower
extremities, respiratory difficulties, fatigue, and weakness.Clinical© Mometrix Media -
flashcardsecrets.com/cchtCCHTDiscuss uremia and hypertension.Visit mometrix.com/academy
for a related video.Enter video code: 999599ClinicalMost patients with renal failure have
hypertension. It is the most common cardiovascular complication seen in patients with renal



failure. There is an association between hypertension and left ventricular hypertrophy (LVH). LVH
is a condition in which the ventricle increases in size. A patient with LVH is at greater risk of
cardiac morbidity. This morbidity most often results from an increase in extracellular fluid as a
result of sodium retention. The plasma renin activity of patients with renal failure is often higher
than normal. Treatment of hypertension in patients with renal failure includes regulation of the
fluid volume and sodium level by diet, antihypertensive drugs, and ultrafiltration. Exercise may
also be recommended. Patients who smoke are advised to stop.Clinical© Mometrix Media -
flashcardsecrets.com/cchtCCHTDiscuss uremia and pericarditis.ClinicalPericarditis is a
cardiovascular disorder that occurs as a complication of end-stage renal disease. The
pericardium is a fluid-filled, membranous, double-layer sac that surrounds the heart. The
pericardial sac contains between 15 and 20 mL of fluid. The fluid between the 2 membranes of
the sac acts as a lubricant and permits the layers to slide over each other as the heart contracts.
The uremic toxins, fluid accumulation, and infectious agents (bacteria and viruses) can irritate
the pericardium, causing pain and fluid accumulation. Fluid accumulation around the heart is
called pericardial effusion. The signs and symptoms of pericarditis include prolonged sharp
chest pain, low-grade fever, fatigue, coughing, hiccups, and pericardial friction rub. Pericardial
friction rub is caused when the layers of the pericardium rub together instead of sliding freely.
The chest pain worsens with deep breaths, swallowing, and coughing. Pain eases when the
patient sits and leans forward.Clinical© Mometrix Media - flashcardsecrets.com/
cchtCCHTDiscuss uremia and atherosclerosis.Discuss uremia and coronary artery
calcification.ClinicalIn patients with renal failure, atherosclerosis is a major cause of morbidity
and death. It is likely that reduced kidney function affects liver function and causes an increase
in serum very low-density lipoprotein (VLDL). VLDL is known commonly as “bad cholesterol.”
This increase in VLDL results in the accumulation of atherosclerotic plaque. The buildup of
atherosclerotic plaque causes an increase in the risk of developing coronary artery disease,
stroke, and peripheral arterial disease.Coronary artery calcification occurs in individuals with
chronic kidney disease as a result of an imbalance in the metabolism of calcium and
phosphorous. The blood vessels of the coronary arteries calcify, impairing blood flow to the
heart, and increasing the risk of heart attack and stroke.Clinical© Mometrix Media -
flashcardsecrets.com/cchtCCHTDiscuss pericardial effusion.ClinicalPericardial effusion is a
complication of pericarditis. It can also be the result of kidney failure. It involves the buildup of
abnormal amounts of fluid in the pericardial space. Pericardial effusion usually occurs due to an
imbalance between the production and resorption of the fluid in the pericardial cavity. It can also
occur when fluid enters the pericardial cavity through a structural abnormality. There is normally
15 to 50 mL of pericardial fluid in the pericardial cavity. The signs and symptoms of pericardial
effusion include fluid retention, low blood pressure, chest pain, fever, hypotension, shortness of
breath, and bloody pericardial fluid. Pericardial friction rub may not be present. The underlying
cause of the condition must be treated.Clinical© Mometrix Media - flashcardsecrets.com/
cchtCCHTDiscuss the diagnosis and treatment of pericarditis.ClinicalAlthough complications



from pericarditis rarely occur, possible complications include pericardial effusion, pericardial
tamponade, and constrictive pericarditis. Pericarditis is diagnosed by physical examination,
electrocardiogram (ECG), x-ray, blood tests, and echocardiogram. Pericardial rub is heard
during systole at the lower left sternal border on auscultation of the chest. An electrocardiogram
may show elevated ST segments. The echocardiogram can be used to ascertain if pericardial
effusion is developing. An x-ray of the chest can be used to check for fluid buildup. Pericarditis
can have a number of causes. It is necessary to treat the underlying cause of the pericarditis. If
caused by chronic kidney disease, pericarditis is treated by aggressive dialysis therapy with
ultrafiltration. This is necessary to rid the body of uremic toxins and excess fluid. Steroidal and
nonsteroidal anti-inflammatory drugs may be administered to decrease inflammation.
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