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Course Objectives:Course Objectives:
At the conclusion of this activitAt the conclusion of this activityy  the participant the participant should should bebe
ableableableable  to:to:to:to:
 Discuss Discuss the diagnosis the diagnosis of hypertension and of hypertension and state the blood pressure state the blood pressure 

goals for goals for diabetics.diabetics.
 RecognizeRecognizeRecognizeRecognize  ttthethehehe  importanceimportanceimportanceimportance  ofofofof  appropriateappropriateappropriateappropriate  tttreatmenttreatmentreatmentreatment  andandandand  

management management of blood pressure in reducing CVD risk of blood pressure in reducing CVD risk in diabetic in diabetic 
patients.patients.

 IdentifyIdentifyIdentifyIdentify  guidelinesguidelinesguidelinesguidelines  andandandand  aaalgorithmsalgorithmslgorithmslgorithms  ppprovidedprovidedrovidedrovided  bbbybyyy  ttthethehehe  IIII..HHHH..SSSS. . ffforfororor  
treatment treatment of hypertension and of hypertension and CV CV risk reduction risk reduction in diabetic in diabetic patients.patients.

 Discuss Discuss the role of patient the role of patient selfself--management management support in achieving support in achieving 
clinicalclinicalclinicalclinical  goalsgoalsgoalsgoals..



y yy y

Priority Care for Diabetics:Priority Care for Diabetics:
 “U“UUUnliknlikeeee  otototothheeeer r eeetettthnihnicccc  ggggrrooups,ups,oups,oups,  tttthheeee in incccciiddeededenncceecece  oooof f cocococorroooonnaaaarryyyy h heeaaeaearrtttt  ddddiisseaseeaseseasesease  

is increasing is increasing in American in American Indians and Alaska Indians and Alaska Natives, Natives, possibly possibly 
because because of the increasing prevalence of diabetes in this population.” of the increasing prevalence of diabetes in this population.” 

 Cardiovascular disease Cardiovascular disease is is the mathe majjor cause or cause jj of morbiditof morbidityy and  and mortalitmortalityy  
in the diabetic in the diabetic patient.patient.

 Achieving blood pressure Achieving blood pressure goals reduces the risk goals reduces the risk of both of both macromacro--
vascular vascular ((CVDCVD))( )( ) and  and micromicro--vascular comvascular compppplications in lications in diabetes.diabetes.

I.H.S. I.H.S. Standards of Care for Adults with Type 2 Diabetes.Standards of Care for Adults with Type 2 Diabetes. March 2009.March 2009.
I.H.S. I.H.S. Cardiovascular Disease and Cardiovascular Disease and Diabetes Best Diabetes Best PracticePractice.  .  July 2009.July 2009.



HealthyHealthyHealthyHealthy  HHHeart:Heart:eart:eart:
Reducing CVD in AI/ANReducing CVD in AI/AN

 CompetitiveCompetitiveCompetitiveCompetitive  GGGrantGrantrantrant  Process.Process.Process.Process.
 Intensive case management of diabetic patients.Intensive case management of diabetic patients.
 Standardized approach to education, monitoring and Standardized approach to education, monitoring and 

treatment.treatment.
 Recognition that BP, Lipids, Recognition that BP, Lipids, antianti-platelet therapies and -platelet therapies and 

lifestylelifestylelifestylelifestyle  playplayplayplay  aaaa  llargerargerlargerlarger  rrroleroleoleole  iiininnn  CCCVDCVDVDVD  riskriskriskrisk    thanthanthanthan  glycemicglycemicglycemicglycemic  
control.control.



Redding RancheriaRedding Rancheria
HealthHealthyyyy Heart Outcomes: Heart Outcomes:

 95 participants 95 participants retainedretained
 Program Program entry 34% entry 34% of of participants BP participants BP was was not not at goal.at goal.
 CurrentlyCurrentlyCurrentlyCurrently  ~12%~12%~12%~12%  ofofofof  participantsparticipantsparticipantsparticipants  BPBPBPBP  goalsgoalsgoalsgoals  rrremainremainemainemain  eeelusiveelusivelusivelusive  (22%(22%(22%(22%  

improvement overall).improvement overall).
 80% 80% of of all participants use all participants use either an either an ACEACE-I or ARB -I or ARB medication.medication.
 GGGGeneraenerallll  didididiaabbbbeettttes aues auditditditdit  BBBPBPPP a atttt goa goallll  iiiimprovemprovedddd  ffffrom rom 40%40%40%40%  tttto o 5551%51%1%1% o offff a allllllll  

Native American Native American Diabetics in Diabetics in clinic (11% clinic (11% improvement since improvement since 
implementing HH strategies).implementing HH strategies).



Hypertension:Hypertension:
The Disease The Disease ProcessProcess

Essential (aka primary; “benign”)Essential (aka primary; “benign”)
 ICDICD--9:  401.19:  401.1
 Begins insidiously Begins insidiously and may progress to and may progress to “malignant” state “malignant” state if if left left 

untreated.untreated.
 Pathophysiology:Pathophysiology:Pathophysiology:Pathophysiology:    
1.1. Changes Changes in the arteriolar in the arteriolar bed bed causing causing increased vascular increased vascular 

resistance.resistance.
2.2. Increased blood volume resulting Increased blood volume resulting from renal from renal or hormonal or hormonal 

ddysysffd fd function.unction.
3.3. Abnormal Abnormal renin release resulting in the formation renin release resulting in the formation of angiotensin of angiotensin 

II, which constricts II, which constricts the arterioles the arterioles and and increases increases blood volume.blood volume.
4444.. LifestyleLifestyleLifestyleLifestyle..
Adapted from Adapted from PathophysiologPathophysiology Made y Made Incredibly Incredibly Easy. Easy.   Springhouse, PA:  Springhouse, PA:  Springhouse Springhouse Corporation; Corporation; 1998: 1998:   227227--234.234.



Best Practice:Best Practice:
CCarardidiC dC diiovascuovascullllar ar DiDiDDiisease ansease andd  dd DiDiaaDDii bbbbetesetes
“Blood “Blood ppressure ressure ((BPBP))p (p ( )) control  control is a is a pprioritriorityypp yy for CVD risk  for CVD risk 
reduction; choice of agent is secondary” (Snow et al., reduction; choice of agent is secondary” (Snow et al., 

2003; ADA, 2003; ADA, 2009).2009).

 Patients should be treated Patients should be treated to a systolic to a systolic BP <130mmHg.BP <130mmHg.
 PatientsPatientsPatientsPatients  shouldshouldshouldshould  bebebebe  treatedtreatedtreatedtreated  totototo  aaaa  diastolicdiastolicdiastolicdiastolic  BPBPBPBP  <80mmHg<80mmHg<80mmHg<80mmHg..
 Lowering BP to <120/70mmHg Lowering BP to <120/70mmHg can offer additional can offer additional 

protection against protection against kidney kidney disease.disease.



Best Practice:Best Practice:
CCarardidiC dC diiovascuovascullllar ar DiDiDDiisease ansease andd  dd DiDiaaDDii bbeettbb tteses

Screen:Screen:Screen:Screen:
 Measure BP at every Measure BP at every visit.visit.
 IfIfIfIf  BPBPBPBP  iiiis >s >130130130130mmmmHHHgHg or > or >88008080mmmmHHHgHg  

reconfirm value on a separate day.reconfirm value on a separate day.
 Orthostatic BP Orthostatic BP readinreadinggs should be done s should be done 

when there is when there is clinical suspicion for clinical suspicion for 
autonomic neuropathy.autonomic neuropathy.



TechniqueTechniqueTechniqueTechnique  

Appropriate cuff size:  Bladder size should 
bebe 40%40% widthwidth aandnd 80%80% lengthlength.



PatientPatientPatientPatient  PPreparationreparationPreparationPreparation

1)1)1)1) ConfirmConfirmConfirmConfirm  tthathatthatthat  ttheyheytheythey  hhhavehaveaveave  nnnotnototot  smokedsmokedsmokedsmoked  orororor  
ingested caffeine for at ingested caffeine for at least least 30 minutes 30 minutes 
beforebeforebeforebefore..

2)2) Should be Should be sitting quietly in sitting quietly in a a temperature temperature 
controlledcontrolledcontrolledcontrolled  eeenvironmentenvironmentnvironmentnvironment  forforforfor  aaatattt  llleastleasteasteast  5555  
minutes.minutes.

3)3) AArm serm sellecectteeddA lA l  s shhtt ououdd ldld  hh bbe e ll ffdd bb ree oree off ff c cllooff thithinnll gg..tthhii

Bates, Bates, B.:  B.:  A A Guide to Guide to Physical Examination Physical Examination and History and History Taking, 6Taking, 6thth ed. ed. Philadelphia, J.B. Philadelphia, J.B. Lippincott Company, Lippincott Company, 1995.1995.



AssessmentAssessmentAssessmentAssessment  aandndandand  PositioningPositioningPositioningPositioning

1)1)1)1) AssessAssessAssessAssess  brachialbrachialbrachialbrachial  pulse.pulse.pulse.pulse.
2)2) Position Position arm so that the brachial artery is at the arm so that the brachial artery is at the 

heartheartheartheart  llevel.evel.level.level.
3)3) Determine cuff pressure Determine cuff pressure by by palpating palpating radial radial 

arterarteryy and ra and rappidlidlyyy py p yy inflatin inflatingg cuff.  cuff. gg
4)4) Target inflation Target inflation 30mmHg 30mmHg beyond cessation of beyond cessation of 

radial pulse.radial pulse.
5)5) Deflate Deflate cuff cuff promptly and completely waiting promptly and completely waiting 

30 seconds 30 seconds before before rere-inflating.-inflating.

Bates, Bates, B.:  B.:  A A Guide to Guide to Physical Examination Physical Examination and History and History Taking, 6Taking, 6thth ed. ed. Philadelphia, J.B. Philadelphia, J.B. Lippincott Company, Lippincott Company, 1995.1995.



DeterminingDeterminingDeterminingDetermining  SSystolicystolicSystolicSystolic  PressurePressurePressurePressure

 PlacePlacePlacePlace  bbellellbellbell  ooofofff  ssstethoscopestethoscopetethoscopetethoscope  lightlylightlylightlylightly  overoveroverover  thethethethe  
brachial artery.brachial artery.

 InflateInflateInflateInflate  cccuffcuffuffuff  rrrapidlyrapidlyapidlyapidly  againagainagainagain  totototo  predeterminedpredeterminedpredeterminedpredetermined  
level then deflate slowly at level then deflate slowly at a a rate rate of 2-of 2-
3mmHg3mmHg3mmHg3mmHg  ppererperper  secondsecondsecondsecond..

 Note the level at which you hear Note the level at which you hear the the 
sounsoundds os off  22d fd f 22 consecu consecutitittiive ve bbeaeabb tttts.  s.  ThiThiTT s s iihhii s s ii ththtt e e hh
systolic pressure.systolic pressure.

 Bates, Bates, B.:  B.:  A A Guide to Guide to Physical Examination Physical Examination and History and History Taking, 6Taking, 6thth ed. ed. Philadelphia, J.B. Philadelphia, J.B. Lippincott Company, Lippincott Company, 1995.1995.



idl iidl i

DeterminingDeterminingDeterminingDetermining  DDiastoliciastolicDiastolicDiastolic  PressurePressurePressurePressure

 ContinueContinueContinueContinue  totototo  lowerlowerlowerlower  thethethethe  pppressurepressureressureressure  slowlyslowlyslowlyslowly  untiluntiluntiluntil  
the sounds become muffled and the sounds become muffled and 
disappeardisappeardisappeardisappear.  .  TheTheTheThe  ppointointpointpoint  thethethethe  sssoundsoundoundound  
disappears is the disappears is the diastolic diastolic pressurepressure

 ToToToTo  confirmconfirmconfirmconfirm  ddisappearanceisappearancedisappearancedisappearance  ofofofof  soundssoundssoundssounds  wwaitaitwaitwait  
though ~20mmHg pressure though ~20mmHg pressure fall.fall.

 NNow you ow you can can ddeeflflaatte e ththN dN d e cue cuffffffll tt  rap raptt idlidlhh y ay aggff aaff iin n 
to zero.to zero.

Bates, Bates, B.:  B.:  A A Guide to Guide to Physical Examination Physical Examination and History and History Taking, 6Taking, 6thth ed. ed. Philadelphia, J.B. Philadelphia, J.B. Lippincott Company, Lippincott Company, 1995.1995.



SubSubSubSub--OptimalOptimalOptimalOptimal  TTTechnique:Technique:echnique:echnique:

 InaccurateInaccurateInaccurateInaccurate  approachapproachapproachapproach  andandandand  iinconsistenciesnconsistenciesinconsistenciesinconsistencies  inininin  techniquetechniquetechniquetechnique  
are the most common cause of inaccurate readings.are the most common cause of inaccurate readings.

 ImImpppplications of minimal error:  lications of minimal error:  
…”even a 5 mm Hg error either above or below the …”even a 5 mm Hg error either above or below the 
actual BP could inappropriately mislabel up to 48 million actual BP could inappropriately mislabel up to 48 million 
peoppeoplle.e.””l ”l ”

Jones D, Appel Jones D, Appel L, L, Sheps S, et al. Sheps S, et al. Measuring Measuring blood blood pressure accurately: pressure accurately: new and persistent new and persistent 
challenchallengges.es. JAMA. JAMA. 2003;289:1022003;289:10277--1030.1030.



CommonCommonCommonCommon  Errors:Errors:Errors:Errors:
1.1. Inaccurate cuff size, positioning and Inaccurate cuff size, positioning and 

appapplilililicacatititition.on.
2.2. Inadequate rest Inadequate rest before measurement.before measurement.
3.3. Too rapid cuff deflation.Too rapid cuff deflation.
4444.. LackLackLackLack  ofofofof  repeatedrepeatedrepeatedrepeated  measurementsmeasurementsmeasurementsmeasurements..

Jones Jones D, Appel D, Appel L, Sheps L, Sheps S, S, et al. et al. MeasuriMeasuring blood ng blood pressure accurately: new and pressure accurately: new and 
persistent challenges.persistent challenges. JAMA. JAMA. 2003;289:10272003;289:1027--1030.1030.



DiagnosticDiagnosticDiagnosticDiagnostic  Criteria:Criteria:Criteria:Criteria:
 Blood pressure measurements meeting Blood pressure measurements meeting 

criteriacriteriacriteriacriteria  ofofofof  prepreprepre--hypertensivehypertensivehypertensivehypertensive, , stagestagestagestage  1111  orororor  
stage 2 elevations stage 2 elevations as defined as defined by the JNC by the JNC 
7777, , mmmeasuredmeasuredeasuredeasured  aaatattt  lleaseeaseleaselease  twicetwicetwicetwice  dduringuringduringduring  tttwotwowowo  
separate examinations separate examinations after the after the initial initial 
screeningscreeningscreeningscreening..

BraunwaldBraunwaldBraunwaldBraunwald  etetetet  alalalal.  .  Harrison’sHarrison’sHarrison’sHarrison’s  11551515thththth EditionEditionEditionEdition, , PPPrinciplesPrinciplesrinciplesrinciples  ooofofff  InternalInternalInternalInternal  MedicineMedicineMedicineMedicine, , VolumeVolumeVolumeVolume  1111.  .  NewNewNewNew  YYorkorkYorkYork, , NNY:Y:NY:NY:
McGrawMcGraw--Hill; 2001:  Hill; 2001:  211.211.



JNC VIIJNC VII
 NormotensiveNormotensiveNormotensiveNormotensive::::    <<120mmHg120mmHg120mmHg120mmHg  systolicsystolicsystolicsystolic  andandandand  

<80mmHg diastolic.<80mmHg diastolic.
 PrePrePrePre--hypertensive:hypertensive:hypertensive:hypertensive:    ssystolicystolicsystolicsystolic  ppressureressurepressurepressure  120120120120--

139 mmHg and/or diastolic 139 mmHg and/or diastolic pressure 80-pressure 80-
89mmHg89mmHg89mmHg89mmHg..

U.S.U.S. DepartmentDepartment ofof HealthHealth andand HumanHuman Services,Services, TheThe NationalNational InstituteInstitute ofof Health,Health, TheThe NNationalational HHearteart
Lung and Blood Institute and the National High Blood Pressure Education Program.  The Seventh
Report of the Joint National Committee on Prevention, Detection, Evaluation, and Treatment of High
Blood Pressure.  August 2004.



JNCJNCJNCJNC  VVVIIVIIIIII
Stages of Hypertension:Stages of Hypertension:

 StStStStaagge e 1111:  sys:  systtttoolilililic pressure c pressure 140140140140--159159159159mmmmHHHgHg  
and/or diastolic and/or diastolic pressure 90pressure 90-99mmHg.-99mmHg.

 StaStagge 2:  systolic pressure >e 2:  systolic pressure >160mmH160mmHgg  
and or diastolic and or diastolic pressure >pressure >100mmHg.100mmHg.

U.S. Department of Health and Human Services, The National Institute of Health, The National Heart
LungLung andand BloodBlood InstituteInstitute andand thethe NationalNational HighHigh BloodBlood PressurePressure EducationEducation PProgramrogram.  TheThe SSeventheventh
Report of the Joint National Committee on Prevention, Detection, Evaluation, and Treatment of High
Blood Pressure.  August 2004.



JNC VII Key Messages:

 IIn thhose oldlder thhan age 5500, systolliic bblloodd pressure (SBP)(SBP) off >140140 
mmHg is a more important cardiovascular disease (CVD) risk factor 
than diastolic BP (DBP).

 BeginningBeginning atat 115/75115/75 mmHgmmHg, CCVDVD riskrisk doublesdoubles fforor eacheach incrementincrement ooff 
20/10 mmHg.

 Those who are normotensive at 55 years of age will have a 90 
percent lifetime risk of developing hypertension.p p g yp

 Prehypertensive individuals (SBP 120–139mmHg or DBP 80–89 
mmHg) require health promoting lifestyle modifications to prevent 
the progressive rise in blood pressure and CVD.



UKPDS Findings:
Each 10mmHg Decrease in SBP

 15% red% duction in overallll mortallity in diad bbetic 
patients.

 11%11% reductionreduction iinn mmyocardialyocardial infarctioninfarction inin 
diabetic patients.

 13%13% reductionreduction inin mmicrovascularicrovascular diabeticdiabetic 
complications of retinopathy and nephropathy.

U.S. Department of Health and Human Services, The National Institute of Health, The National Heart
Lung and Blood Institute and the National High Blood Pressure Education Program.  The Seventh
Report of the Joint National Committee on Prevention, Detection, Evaluation, and Treatment of High
Blood Pressure.  August 2004.



Indian Health Diabetes  Algorithm Cards for Treatment Indian Health Diabetes  Algorithm Cards for Treatment of of 
TType 2 DM and Hypertension:ype 2 DM and Hypertension:

First Line:First Line:
1.1. ACEACEACEACE--IIII::

a)  Lisinopril: a)  Lisinopril:  start 2.5 start 2.5--5mg daily; usually 205mg daily; usually 20--40mg 40mg 
daily.daily.daily.daily.

b)  Captopril:  Start 12.5mg bidb)  Captopril:  Start 12.5mg bid--tid; max 150mg tid.tid; max 150mg tid.
1.1. ARB (if ARB (if cough/angioedema on ACEcough/angioedema on ACE--I):I):

a)  Losartan:  Start 25a)  Losartan:  Start 25--50mg daily; usually 100mg 50mg daily; usually 100mg 
daily.daily.

b)b)b)b)    TelmisaTelmisaTelmisaTelmisarrttanantantan:  :  StaStaStaStarrtttt  20202020--40mg40mg40mg40mg  dddaildailailaily; uy; ussssuuallallallally y 44404000--80mg80mg80mg80mg  
daily.daily.



AACECE-I:-I:
 Primary indications:  hypertension, Primary indications:  hypertension, heart failure, heart failure, 

chronicchronicchronicchronic  kkidneyidneykidneykidney  ddiseaseiseasediseasedisease  andandandand  mmicroicromicromicro  andandandand  mmmacromacroacroacro--
albumineria. albumineria. 

 MechanismMechanismMechanismMechanism  ofofofof  Action:Action:Action:Action:    AAACEACECECE--II  I eI exxeerrexertexerttt  tthheeiitheirtheirrr  
hemodynamic effect mainly by inhibiting the hemodynamic effect mainly by inhibiting the 
reninrenin-angiotensin system. They also modulate -angiotensin system. They also modulate 
sympasympaththththeetitititic nervous sysc nervous systtttem acem acttiititivviittitity any andddd  
increase prostaglandin increase prostaglandin synthesis. They cause synthesis. They cause 
mainlymainlymainlymainly  vasodilatationvasodilatationvasodilatationvasodilatation  andandandand  mmildildmildmild  natriuresisnatriuresisnatriuresisnatriuresis  
without without affecting heart rate and contractility. affecting heart rate and contractility. 

http://www.fpnotebook.com/CV/Pharm/AcInhbtr.htmhttp://www.fpnotebook.com/CV/Pharm/AcInhbtr.htm



ACEACE-I Adverse Effects:-I Adverse Effects:
 CoughCoughCoughCough  (5(5(5(5--20%)20%)20%)20%)
 Hyperkalemia (5%)Hyperkalemia (5%)
 TTeraerattooggT tT t enecenecitityyiitt
 Renal InsufficiencyRenal Insufficiency
 HypotensionHypotension
http://wwwhttp://wwwhttp://wwwhttp://www..fpnotebookfpnotebookfpnotebookfpnotebook..com/CV/Pharm/AcInhbtrcom/CV/Pharm/AcInhbtrcom/CV/Pharm/AcInhbtrcom/CV/Pharm/AcInhbtr..htmhtmhtmhtm



HealthyHealthyHealthyHealthy  Heart:Heart:Heart:Heart:
Reducing CVD in AI/ANReducing CVD in AI/AN

 Competitive Grant Process.Competitive Grant Process.
 IIIInnttttensensiiiive case managemenve case managementttt o offff  ddiididiaabbbbeetitititic pac patitititienentttts.s.
 Standardized approach to education, monitoring and Standardized approach to education, monitoring and 

treatment.treatment.treatment.treatment.
 Recognition that BP, Lipids, Recognition that BP, Lipids, antianti-platelet therapies and -platelet therapies and 

lifestyle play a larger role in CVD risk  than glycemic lifestyle play a larger role in CVD risk  than glycemic 
controcontrollll..



AACECE--I MonitorinI Monitoringg::
 Serum PotassiumSerum Potassium
 SSerum erum CCreareatitinnS CS C iinenettii ii

–– TTiming iming 
 Baseline Baseline 
 Recheck in Recheck in 4 days to 4 days to 2 weeks 2 weeks 

–– EExpect an increase in xpect an increase in Chronic Kidney DiseaseChronic Kidney Disease
 Despite this, renal protective Despite this, renal protective effect effect outweighs mild to outweighs mild to 

momodderaeratte e d td t CCreareatitinniiC tC tii nene iiii iincrease ncrease 
–– Indication to consider stopping ACE Inhibitor Indication to consider stopping ACE Inhibitor 

 Serum CreatinineSerum Creatinine increased >20% in 4 days increased >20% in 4 days 
–– AdditiAdditiAdditiAdditionaonallll precau precautttitiiions wons whhhhen en iiiincreasncreasiiiing ng ddddose ose 

 Serum CreatinineSerum Creatinine should should not increase >30% not increase >30% 
http://www.fpnotebook.com/CV/Pharm/AcInhbtr.htmhttp://www.fpnotebook.com/CV/Pharm/AcInhbtr.htm



ARB:ARB:ARB:ARB:
 Primary Primary Indications: Indications:   Hypertension; Hypertension; 

chronicchronicchronicchronic  kkidneyidneykidneykidney  disease;disease;disease;disease;  proteinuria;proteinuria;proteinuria;proteinuria;  CCCHF.CHF.HF.HF.
 Mechanism of Action: Mechanism of Action:  An antagonist  An antagonist of of 

ANGIOTENSINANGIOTENSINANGIOTENSINANGIOTENSIN  TTYPEYPETYPETYPE  1111  RECEPTORRECEPTORRECEPTORRECEPTOR  withwithwithwith  
antihypertensive activity due to antihypertensive activity due to the the 
reduced reduced ppppressor effect ressor effect of ANGIOTENSIN of ANGIOTENSIN 
II. II. 

http://www.fpnotebook.com/CV/Pharm/Angtnsn2RcptrBlckngAgnt.htmhttp://www.fpnotebook.com/CV/Pharm/Angtnsn2RcptrBlckngAgnt.htm



ARBARBARBARB  AAAdverseAdversedversedverse  EEEEffectsffectsffectsffects::::
 Similar to ACESimilar to ACE--I with the exception of I with the exception of 

coughcoughcoughcough..
Benefits:Benefits:
 BiBiBiBinndddd to an to an iigigiotensotensiiiin n IIII receptor  receptor blblblblocockikikikinngg t thhhhe e 

activity of angiotensin II which has activity of angiotensin II which has been been 
shownshownshownshown  tttotooo  pppreservepreservereservereserve  rrenalenalrenalrenal  functionfunctionfunctionfunction  andandandand  
reduce proteinuria.reduce proteinuria.
Smith, Smith, T.W. and Morgan, T.W. and Morgan, J.P. J.P.   Differences Differences between between angiotensin converting enzyme inhibitors and angiotensin converting enzyme inhibitors and 
receprecepttor or blblt bt b ococll kkkkers.ers. www.upwww.upttooddaat dt d tttte.come.com



ACEACEACEACE--IIII  aaandandndnd  ARBARBARBARB  CCCombinationCombinationombinationombination  Therapy?Therapy?Therapy?Therapy?
Limited data currently:Limited data currently:
 ThThThTheory proposes eory proposes ththththaatttt over  over ttiititime cme chhhhronroniiiic c 

use of an ACEuse of an ACE--I may lose efficacy in I may lose efficacy in 
blblblblocockikikikinngg an angigiiioottttensensiiiin n IIIIIIII an andddd a aldldldldosostttterone.erone.

 COOPERATE Trial (nonCOOPERATE Trial (non--diabetic kidney diabetic kidney 
disease).disease).

 CALM CALM ((tt( y( yypypppe e 2 DM and h2 DM and hyyypypppertensionertension))..))
Drug Topics. Drug Topics.   Continuing Education Continuing Education @ @ www.drugtopics.comwww.drugtopics.com.  .  January 2008.January 2008.



Treatment Algorithm:Treatment Algorithm:
SecondSecondSecondSecond  Line:Line:Line:Line:
1)1) Diuretic:Diuretic:

a)a)a)a)    HCTZ:HCTZ:HCTZ:HCTZ:    StartStartStartStart  12121212..5mg5mg5mg5mg-- 25mg25mg25mg25mg  daily;daily;daily;daily;  usuallyusuallyusuallyusually  
25mg daily.25mg daily.

b)b)b)b)    MaxzideMaxzideMaxzideMaxzide  (((Triamterene(TriamtereneTriamtereneTriamterene  75mg/75mg/75mg/75mg/  HCTZHCTZHCTZHCTZ  50mg):50mg):50mg):50mg):    
Dose at ½ tab in order to maintain HCTZ at Dose at ½ tab in order to maintain HCTZ at 
25 m25 mgggg..



Treatment Algorithm:Treatment Algorithm:
Third Line:Third Line:
******BetaBetaBetaBeta  BBlockerlockerBlockerBlocker  (BB)(BB)(BB)(BB)  orororor  CalciumCalciumCalciumCalcium  CChannelhannelChannelChannel  BBlockerlockerBlockerBlocker  (CCB)(CCB)(CCB)(CCB)
1)1) BB:BB:

a)  Atenolol: a)  Atenolol:  Start  Start 2525--50mg daily50mg daily-BID; usually -BID; usually 5050-100mg daily.-100mg daily.
b)b)b)b)  Metopro  Metoprolllloollll:  :  Start Start 5050--100mg BID; 100mg BID; usuausualllllllly 100mgy 100mg--450mg 450mg ddaiailld ld ly y 

in divided dose.in divided dose.
c)  c)  Carvedilol: Carvedilol:  Start  Start 3.1253.125--6.25mg 6.25mg BID; BID; usual dose is usual dose is 25mg BID.25mg BID.

2)2) CCB:CCB:
a)  Diltiazem a)  Diltiazem CD: CD:  Start  Start 120mg 120mg daily; daily; usually 120usually 120-420mg daily.-420mg daily.
b)b)b)b)    Amlodipine:Amlodipine:Amlodipine:Amlodipine:    StartStartStartStart  2.52.52.52.5--5mg5mg5mg5mg  dddaily;daily;aily;aily;  uuusuallyusuallysuallysually  5555--10mg10mg10mg10mg  daily.daily.daily.daily.
c) c)   Nifedipine XL:  Nifedipine XL:  Start 30mg Start 30mg daily; usually daily; usually 3030--120mg daily.120mg daily.



TTreatment Areatment Alglgoritorithhm:m:l hl h
Fourth Line:Fourth Line:
***Clonidine ***Clonidine oorr AAlpha Blockerlpha Blocker
1)1) Clonidine:  Start o.1mg BID; usually 0.1Clonidine:  Start o.1mg BID; usually 0.1-0.3mg -0.3mg 

BID.BID.
2)2) Alpha Blockers:Alpha Blockers:

a)  Doxazosin:  Start a)  Doxazosin:  Start 1m1mgg immediate release  immediate release 
HS;  max dose 16mg daily.HS;  max dose 16mg daily.

b)  Terazosin:  Start b)  Terazosin:  Start 1m1mgg HS; max dose 20m HS; max dose 20mgg  
daily.daily.



yy

RealitiesRealitiesRealitiesRealities  ooffofof  DiseaseDiseaseDiseaseDisease  Management:Management:Management:Management:
 Patients Patients with chronic diseases often only take with chronic diseases often only take 

50%50%50%50%  ofofofof  prescribedprescribedprescribedprescribed  dosesdosesdosesdoses..
 ½ of ½ of all patients will all patients will stop blood pressure stop blood pressure 

treatmenttreatmenttreatmenttreatment  withinwithinwithinwithin  thethethethe  1111stst yearyearyearyear  ofofofof  treatment.treatment.treatment.treatment.
 In the U.S. medication “nonIn the U.S. medication “non--compliance” costs compliance” costs 

oooovveeeer 1 r 1 bbbbilliillioooon n dodododollllaaaarrssss  eaceaceaceach h yyeaeayeayear.r.
 36% 36% of all failed kidney transplants of all failed kidney transplants are due to are due to 

ppatients not takinatients not takinggp gp g their medications correctl their medications correctlyy.  .  
 Improper use leads to greater risk.Improper use leads to greater risk.



EmpoweringEmpoweringEmpoweringEmpowering  PPPatients:Patients:atients:atients:
“Self“Self--Management Support”Management Support”

PPaatitiP tP tiienentt--tt CCenenttC tC tereeredd  GGdd oaoaGG lls:s:ll
Education with each visitEducation with each visit::
1.1. DiDiDiDisease rsease riiiisskkkk..
2.2. Treatment modalities.Treatment modalities.
3333.. Medications:Medications:Medications:Medications:    namenamenamename, , dosedosedosedose  andandandand  tttimingtimingimingiming  wwwithwithithith  eeemphasisemphasismphasismphasis  ooononnn  

purpose.purpose.



EmpowerinEmpoweringg Patients: Patients:
“Self“Self--Management Support”Management Support”

Assistance:Assistance:
1.1. Purpose of medication written on prescription.Purpose of medication written on prescription.
2.2. Provide medication boxes and encourage Provide medication boxes and encourage use.use.
3.3. Use of CHR services.Use of CHR services.
4.4. All medications brought All medications brought to all visits and to all visits and 

reviewed with patient reviewed with patient and and medical record medical record for for 
accuracy.accuracy.



EmpowerinEmpoweringg Patients: Patients:
“Self“Self--Management Support”Management Support”

Guidance:Guidance:
1.1. “Open door policy” for questions and “Open door policy” for questions and concerns.concerns.
2.2. Emphasize role of pharmacist and encourage Emphasize role of pharmacist and encourage 

patient to consult regarding every new patient to consult regarding every new 
medication medication as well as well as all medications they are as all medications they are 
taking.taking.



JNC VII Key Findings:

 Hypertension will only be controlled if patients 
are motivated to stay on their treatment plan. 

 Positive experiences, trust in the clinician, and 
empathy improve patient motivation and 
satisfaction. 

U.S. Department of Health and Human Services, The National Institute of Health, The National Heart
LungLung andand BloodBlood InstituteInstitute andand thethe NNationalational HighHigh BloodBlood PressurePressure EducationEducation PProgramrogram.  TheThe SSeventheventh
Report of the Joint National Committee on Prevention, Detection, Evaluation, and Treatment of High
Blood Pressure.  August 2004.



Resources:Resources:Resources:Resources:

 TTreatment Alreatment Alggggorithm Cards:orithm Cards:
http://www.ihs.gov/MedicalPrograms/Diabetes/index.cfmhttp://www.ihs.gov/MedicalPrograms/Diabetes/index.cfm
?module=resourcesDTTreatmentAlgorithm?module=resourcesDTTreatmentAlgorithm

 Clinical Guidelines 2009:Clinical Guidelines 2009:
http://www.ihs.gov/MedicalPrograms/Diabetes/index.cfmhttp://www.ihs.gov/MedicalPrograms/Diabetes/index.cfm
?module=toolsClinicalGuidelines?module=toolsClinicalGuidelines?module=toolsClinicalGuidelines?module=toolsClinicalGuidelines

 Best Practices:Best Practices:
htthttpp::p /p ///////www.ihs.www.ihs.ggggovov////MedicalProMedicalProggggramsrams////DiabetesDiabetes////index.cfmindex.cfm
?module=toolsBPList?module=toolsBPList



Recommendations:Recommendations:Recommendations:Recommendations:

 Article:Article:Article:Article:    Davidson,Davidson,Davidson,Davidson,  MMMB.MB.B.B.    DetailedDetailedDetailedDetailed  ttreatmentreatmenttreatmenttreatment  
algorithms for effective algorithms for effective nurse and pharmacist-nurse and pharmacist-
directed diabetes care.  A personal approach. directed diabetes care.  A personal approach.   
TThe Diabetes Educator, he Diabetes Educator, vol. 35, #1, vol. 35, #1, 
January/February 2009.January/February 2009.

 Dash diet online:  Dash diet online:  www.dashdiet.orwww.dashdiet.orgg
 JNC7:  JNC7:  http://www.nhlbi.nih.gov/guidelines/hypertension/http://www.nhlbi.nih.gov/guidelines/hypertension/
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