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Show Patient
Record

Key Findings DDx

Evaluated

Rolatod: overweight
MSAP: Hypertension

Rolated: HA

Unrolated: Fatiguo

Unrelated: Sleop apne, insomnia

Related: family history of DM

Unrelated: DIMINISHED HAIR
DISTYALLY

Harvey Hoya V5 PL (Basic DDx) - Review Mode for Mourine Nyangoro (submitted)

- Physical Bam  Assessment Tests

Clinical Feedback

'Ate you short of brealh whe lying do
- Does your chest foeltightor heavy?
- Do you have a problem swallowing?
- | Do you regurgiate old food?
- Doyouhave an uicer?
- Do you have diarrhea?
- Any change in your irst?
| Have you ever been diagnosed wit thyroid problems?
- Do you have any abnormal body hat loss or gain?
/| Gan you tellme about any current or past medical problems you have had?
Do you have a history of recent or current infoctious diseasa?
+ | Any provious medical, surgical or dental proceduros?
+ | Have you over been hosptalzed?
/| Do you have any allergies, such as medications, food andior latex,for example?
| Ave you taking any prescription medications?
+ | Are youtaking any over-the-counter or herbal medications?
When dd you lasttake your medications?
+ | When was your last physical?
Are your immunizations up to date?
Do you have HIV?
Does your problem with high blood pressure come and go?
Does anyone in your family have problems with high blood pressure?

Reminder:

Be sure to il out appropriate portions of the Patient Record before proceeding.

jagnosis  Plan  Summary 50

0ﬂwnpaﬁsns @

Close Foedback Jl Next: Physical Exam
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Expert Feedback

Vitals Documentation:

X Pulse: You did not complete documentation for this required exam. Incorrect rate, correct is 70. Incorrect thythm, correct is regular. Incortect strength, correct is normal.
X BP. Incorrect pulse pressure, correct is normal.
X Mental Status: You did not complete documentation for this required exam Incorrect mental status, correctis A and O x 4

Exam Documentation:

®Lung Auscutation: Good, allcorrect.

X Cardiac Auscultation’ You did not complete documentation for this required exam. Correct is Norml
Eyes - Pupils: Good, al correct

®Eyes - H-Test: Good, al correct

Exams Performed:
®Correct
Good, you performedireviewed Pt record for 21 key exams for this case

1. Vitals: BP
2. Vitals: Respiration

3. Vitals: Sp02

4. Vitals: Skin

5. Neck auscultate carotid areries

6. Chest Wall & Lungs: auscultate lungs

7. Hoart auscultafe heart

8. Abdomen: auscultate abdominalflemoral areries

9. HEENT ook in eyes with ophthaimoscope

10. HEENT inspect mouth/pharynx

11. Nock inspect neck

12. Neck: palpate neck

13. Neck measure JVP (jugular venous pressure)

14. Chest Wil & Lungs: visual inspection - anterior & posterior chest
15. Chest Wall & Lungs: palpate - anerior & posterior chest

16. Heart: palpate for PMI (Point of Maximal Impact)

17. Abdomen visusl inspection abdomen

18 Abdomen palpate abdomen

Qbé_mggnpaﬁam @
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Expert Feedback

18 Abdomen paipate abdomen
19. Abdomen: percuss abdomen

20. Abdomen: measure girth

21, Extromities: visual inspection extromities

You also performedisaw results of additional exams that were not required, but are never inappropriate

1. Vitals: Tomperaturo
2. Vitals: SpCO
3. Vitals: 67CO2

@Missing
Oops. You missed 2 key exams They are
1. Vtals: Pulse
The pulse exam s very important n this case. Perlorming a thorough exam, considering many aspects ofthe pulss in potentially more than one locaton, is key. Reading any documentation i the

patient record s ot sufficient.

2. Vitals: Mental Status

Xincorrect
You performed 56 exams not required by expert

1. HEENT. perform ocular molor test
2 HEENT examine pupils

3. Abdomen: auscultate abdomen

4. Neurological: administer gross pain stimulus

5. Vitals: orthostatic blood pressure

6. Skin, Hair, Nails: inspect hair color,distribution, thickness.
7. Skin, Har, Nails inspect nails

8. Skin, Hair, Nais: est capillary refl - fingers

9. Skin, Hair, Naiks: test capillary refl - toes.

10. Skin, Har, Nails: Quincke's test

11 HEENT inspectipaipate scalp

Copyright © 2015-2020 Human Patients, a part of Kapia, Inc. Al igis reserved
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Expert Feedback

B

HEENT. inspectipalpate head
HEENT inspect eyes

HEENT test visual acuity

HEENT.inspect ears

HEENT. look in ears with ofoscope

HEENT test hearing

HEENT inspect nose

HEENT. look up nostiils

HEENT. smell breath

Neck ask patient to swallow

Neck evaluate neck range of motion

Lymphatic: palpate alllymph nodes

Chest Wall & Lungs: percuss - anterior & posterior chest
Heart. dynamic auscultation

6. Abdomen: ausculate fetal heart

Musculoskeletal: inspect for muscle bulk and tone
Extremities: palpate extremities

Musculoskeletal inspect/paipate back and spine
Musculoskelotal: percuss back and spine.
Musculoskeletal: knee drawer test

Musculoskeletal: test range of motion

Musculoskeletal: test stabilty

Musculoskeletal:test strength

Vascular: ankie brachial pressure index (ABI)
Neurological: mini-mental state exam (MMSE)
Neurological: cranial nerves

Neurological: balance tests.

Neurological: gait & stance

Neurological: look for involuntary movements
Neurological: point-to-point tests - arms (fingers-to-nose)
Neurological: point-to-point tests - legs (heel down shin)
Neurological: rapid alternating movement - arms/hands
Neurological: rapid alterating movement - fingers
Neurological: Romberg's and pronator drt tests
Neurological: sraight leg raise

Neurological: reflex tests - deep tendon

Ob&gg"paﬁsn& @

Copyright © 2015-2020 Human Patients, a part of Kapia, Inc. Al igis reserved





image11.png
= A

Show Patient
Record

®@ ®

Key Findings DDx

Evaluated

Rolated: overweight
MSAP: Hypertension

Related: HA

Unrolated: Fatiguo

Unrelated: Sleop apne, insomnia

Related: family history of DM

Unrelated: DIMINISHED HAIR
DISTYALLY

Harvey Hoya V5 PL (Basic DDx) - Review Mode for Mourine Nyangoro (submitted)

Expert Feedback

39. Neurological: gait & stance
40. Neurological:look for involuntary movements

41, Neurological: pointto-pointtests - arms (fingers-10-nose)

42. Neurological: point{o-point tests - egs (heal down shin)

43. Neurological: apid altemating movement - arms/hands

44. Neurological:rapid altemating movement - figers.

45 Neurological. Romberg's and pronator drit tests

Neurological: sraight leg raise

47. Neurological:reflex tests - deep tendon

48 Neurological-reflex tests - plantar/Babinski (L5/S1)

Neurological skew deviation

50 Neurological” Dix-Hallpike

51. Neurological: sensory tests (ight touch, pain, position, temperature, vibration)
52 Neurological” vestbulo-ocular reflex (VOR)

53 Genitourinary: genitourinary female exam

54. Genitourinary: genitourinary male exam

55. Genitourinary: prostate exam

6. Rectal:visual inspection rectal area

Exam Performanc

Xincorrect
Youmade 5 errors performing some exams:
1. Did not ausculate all required cardiac locations - missing locations: aortc
2 Released BP cuf below systolc value (released at 168 mmHg)
3 Administered a pain stimulus o a conscious patient
4.Did not ask patient a question before administering a pain response.
5. Did not auscultate the anterior in the correct order.

Reminder:

Be sure to fil out appropriate portions of the Patient Record before proceeding,

Ob&gg"paﬁsn& @

. ‘ Show CI
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History  Physical Exam Tests  Diagnosis  Plan  Summary X

‘Organize your key findings below.First choose one finding to be the Most Significant Active Problem (MSAP) Then choose
ow each of the other findings relates to the MSAP. When you are done, you may arrange the st by relationship by cicking

Organize
Key
Findings

Write
Problem
Statement

Select
Problem
Categories

Select
Differential
Diagnoses

Rank
Differential
Diagnoses

Select
Tests

the sort st button below

NOTE: You may make any final edits to your findings using the key findings panel on the left

Expert's Feedback

Key Finding

overweight
Hypertension

HA

Fatigue

Sieap apnoa, insomnia

family history of DM
DIMINISHED HAIR DISTYALLY

Relation to MSAP

Related
MsAP
Related
Unrolated
Unrolated
Related

Unrelated

Step

Key Finding

Elevated BP x 2 measurements now
Headaches

Daytime somnolence and fatigue

Smoker

Overweight status

Hypertensive retinopathy - AV Nicking
Laterally displaced PMI

Snoring, awoken by wife for breathing problem
NSAID use

Poor eating habits

‘roblem” in the true sonse of the word

diflerential diagnosis.

Inthis case, HTN stands out as the most signifcant act
cenlral o your identifying the ofher findings belonging in

The medical problem lit you have compiled should be a st that includes
everything that i out of the ordinary about this patient, even when it is not a

Next, this st should be examined in an attempt to group those findings that are
related to the chief complaint or MSAP o that tend (o be found together in
specific disease states. This is the fist step in developing and ranking your

ﬂtl@anpaﬁsns @

MSAP Relation
MSAP
RELATED
RELATED
RELATED
RELATED
RELATED
RELATED
RELATED
UNKNOWN
UNKNOWN

problom (MSAP). Itis
1 1 or more of the
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Organize
Key
Findings

Write
Problem
Statement

Select
Problem
Categories

Select
Differential
Diagnoses

Rank
fferential
Diagnoses

Select
Tests

agnosis  Plan  Summary X"

‘Organize your key findings below.First choose one finding to be the Most Significant Active Problem (MSAP) Then choose
ow each of the other findings relates to the MSAP. When you are done, you may arrange the st by relationship by cicking

the sort st button below

NOTE: You may make any final edits to your findings using the key findings panel on the left

Key Finding

overweight
Hypertension

HA

Fatigue

Sieap apnoa, insomnia

family history of DM
DIMINISHED HAIR DISTYALLY

Relation to MSAP

Related
MsAP
Related
Unrolated
Unrolated
Rolated

Unrelated

Step

Expert's Feedback

NSAID use UNKNOWN
Poor eating habits UNKNOWN

The medical problem it you have compiled should be a st that includes
everything that is out ofthe ordinary about his patient, even when it is not a
"problem” i the true sense of the word

Next, this st should be examined in an atiempt to group those findings that are
elated 1o the chief complaint or MSAP or that tend {0 be found together in
specific disease states. This is the first stop in developing and ranking your
diflrential diagnosis.

Inthis case, HTN stands out as the most signifcant active problem (MSAP).Itis
central o your identifying the other findings belonging n 1 or more of the
following categories

« Risk factors
+ Comorbidities
+ End-organ change/damage

Wnereas many of the problems are seemingly easy to categorize in this manner,
others may not be so straightforward. For example: HTN-related headaches
typically occur in the moring and are fet at the back of the head. However,
morning headaches and daylime somnolence are also consequences of sicep
apnea, which may be present as a comorbidity andior may be the cause of the
hypertension

Ifthere is presence of a renal bruit, it could suggest a specific etiology for HTN,
and should prompt you to consider the various causes of secondary HTN

Copyright © 2015-2020 Human Patiets, a part of Kapia, Inc. Al ighis reserved
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Organize
Key
Findings

Write
Problem
Statement

Select
Problem
Categories

Select
Differential
Diagnoses

Rank
Differential
Diagnoses

Select
Tests

History  Physical Exam Tests  Diagnosis  Plan  Summary X

Wite your problem statement n the space below
You have used 63 of a maximum of 120 allowed for ths case

HH is 57 years old male who present to the ciic for evaluation after community fair

checked his BP that was elevated at 172/94 on sitting and 154/04 on standing, Pt has | IS LIEERE S EETS

‘symptoms of elevated B such as HA in the moming, snoring and sleep apnea,

‘overweight. Pt eats fast fo0d, smoker and does not exercise, family history of DM and.

neart failure. Harvey Hoya s a 57-year-old overweight Hispanic consitruction worker who presents for evaluation of
an elevated blood-pressure reading at a recent local health fair He reports “some" shortness of

breath with moderate exertion, intermittent mild headaches, and interrupted sleep with snoring

Physical examination is notable BP 172/94 L and 178/98 R after 5 minutes of rest,laterally displaced

PMI; and, funduscopic findings of A-V nicking. Was told he had elevated BP i the past, but took no

action. FH s positive for hypertension and related compiications

Copyright © 2015-2020 Human Patiens, a part of Kapia, Inc. All ighis reserved
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Wistory  Physical Exam s
Record

Plan  Summary X

Organize

= Select the body system(s) that are most ikely fo be the source of the patients prmary pathology.
Findings ® Cardovascuar
- Expert Problem Statemen Expert Feedback
Key Findings DDx i ® Endocrine
el — Pr0blem X Gastrointestinal
EvaEd Ciatement | Harvy Hoya s a57-yoarod overwsgnt Hispanc constructonworkerwho | T Selected Problem Categories
presents for evaluaion of an elevated blood-pressur reading at a tecent
Select local heaith fair He raports"somes shoriness of breath wil moderate « Musculoskeltal oc
- exerton, ntermitent mid headaches, and interrupted sleep with snoring « Neurological orrect
Related: overweight roblem Physical examination is notable BP 172/94 L and 178/9 R after 5 minutes + Cardiovascular
categories | of rest, atorally displaced PMI and, unduscopic findings of AV nicing. @ GeniournaryRenal Cortors
MSAP: Hypertension Was 16 ho had clovaled BP in tho pas, but 00k no action. FH i posiive | X Respiatory
o Select for hypertension and related complications. * Genitourinary/Renal
Differential * Hematologic
Rolted: HA B poers « Lymphatic Xincorrect
« Immune + Gestromtestin
Unreated: Fatguo Rank Gastroinestnal
frerential * Psychologic + Respiatory
Unrelatad: Sioop aprnes,insormsa Diagnoses X sexualReproductie + SewalReproductive
Rolatod: family history of DM Select Discussion:

Tests
Unrelated: DIMINISHED HAIR

DISTYALLY Mr. Hoya has hypertension. This can be due o a variety of body systems
including the cardiovascular system, renal system and endocrine system.
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Organize
Key
Findings

w
Problem
Statement

Select
Problem
Categories

Select
Differential
Diagnoses

Rank

Differential
Diagnoses

Select
Tests

@Humanpstients

iy
History  Physical Exam Tests  Diagnosis  Plan  Summary X

Complete your difierential diagnosis selection. Select diagnoses ffom categories below and add to difierential on right

X urnary incontinence

X chronic fatigue syndrome

X headache, medical moring

X hypergycenia

® hypertension, primary (essenial

® whito coatpseudoresistant hypertension
® obstructve sieep apnoa (0SA)

® hypertension, secondary

Selected Differential Diagnoses
®Correct
+ hypertension, primary (essentil

®Missing

You were missing 3 diseases that were specified by the case author
1. white coatipseudoresistant hypertension
“This diflerential diagnosis should be included because

White coat hypertension or pseudoresistant hypertension is an elevated blood
pressure that is only found when the blood pressure s taken in a “clnical setting’
“The individual is normotensive at other times. The elevation i blood pressure is
thought to be the resu of blood pressure measurement anxiety. Because this is not
roal” hypertension, thero are no “classic symptoms'

2 obstructive sleep apnea (0SA)
“This diflerential diagnosis should be included because

Obstructive sieep apnea is associated with the signs and symptoms isted below
and s requenty associated with elevated blood pressure

o Hypersomnia

Insomnia

Loud snoring

Apnea with abrupt awakenings accompanied by shortness of breath
o Awakening with a dry mouth or sore throat

Morning headache

@

Student Differential Diagnoses Expert Feedback

Copyright © 2015-2020 Human Patiens, a part of Kapia, Inc. Al figis reserved
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Complete your difierential diagnosis selection. Select diagnoses from categories below and add to d

ferential on right

ﬂHuﬂ;‘anpat\sn\s

@

Student Differential Diagnoses Expert Feedback

X urnary incontinence

X chronic fatigue syndrome

X headache, medical moring

X hypergycenia

® hypertension, primary (essenial

® whito coatpseudoresistant hypertension
® obstructve sieep apnoa (0SA)

® hypertension, secondary

Morning headache
o Diffculty concentrating

See: Silverberg DS, et. al. Traating.obstructive sleep apnea impr
Evmaanaion and alal ol s Asvercan Eoniy Enyasn 3005, 650) 8357

hypertension, secondary
“This dilerential diagnosis should be included because

Secondary hypertension is an elevated blood pressure in which a secondary cause
has been determined. Causes of secondary hypertension include: renovascular
disease, inlrarenal disease (damage from diabetes, glomerular disease, polycystic
Kidney disease), hyperthyroidism (systolic hypertension), hypothyroidism (diastolic
hypertension), adrenal tumors (pheochromocytoma, aldosterone excess,
Cushing's), hyperparathyroidism, coarctation of the aorta, and pregnancy
(eclampsia) in women. Sleep Symptoms of hypertension are related to the acuty
and sovertty of the blood pressure changes and the underlying etilogy but can
include.

headache

o dizziness
anxiety.
nosebleeds
tremor

o vertigo

o fatigue
obesity

o depression

Xincorrect
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History  Physical Exam Tests  Diagnosis  Plan  Summary X

Complete your difierential diagnosis selection. Select diagnoses from categories below and add to d

ferential on right

@ Humanpatients

@

Student Differential Diagnoses Expert Feedback

X urnary incontinence

X chronic fatigue syndrome

X headache, medical moring

X hypergycenia

® hypertension, primary (essenial

® whito coatpseudoresistant hypertension
® obstructve sieep apnoa (0SA)

® hypertension, secondary

3. hypertension, secondary
“This diflerential diagnosis should be included because

Secondary hypertension is an slevated blood pressure in which a secondary cause
has been determined. Causes of secondary hypertension inlude. renovascular
disease, ntrarenal discase (damage from diabetes, glomerular dsease, pOIYCyStic
idney disease), hyperinyrodism (sysiolic hypertension), ypofhyroidism (dasiolc
hypertension),adrenl tumors (pheochromocytoma, aldosterone excess
Gushing’s), hyperparathyroidism, coarctation of the aorta, and pregnancy
(eclampsia) n women. Siogp Symploms of hyperlension are relaed to he acuity
and seventy of the blood pressure changes and the underlyng etology but can
include:

headache
dizzines
aniety
nosebleeds

tremor
vertigo
fatigue
obesity
dopression

Xincorrect

+ urinary incontinence
headache, medical morning
hyperglycemia
chronic fatigue syndrome
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Record

organize
o Finaze e raning of your corecied DDx Rank th diferetal diagnoses: Indica eading(Load) o afrnative (AR) Then ndia i he el agnosi epresrts a must-not.miss (M)
diagnoss o conditon
Findings 9
Key Findings DDx Write SeriiBy[Rank Expert Feedback
el — Problem
ifferential Diagnosis Lead orAl | Mot
Evaluated Statement oifr tial Diag cac ! . . N
Diagnosis Ranking:
Select
R B hypertension, primary (essental) o . . @ Correct
Categories e coatipseudoresisiant hypertension - e . + hypertension, primary (essential)
MSAP: Hypertension . + white coatpseudoresistant hypertension
Differential  O0SUUctive sieep apnea (OSA) - e ® + obstructive sleep apnea (OSA)
foed A Bl hypertension, secondary .o ® * hypertension, secondary
Unrelated: Fatigue Rank : : .
Ditterential Diagnosis Must-not-Miss:
Unrelated: Sioep apnes, insomnia Diagnoses oot
Rolated: family history of DM elec
Unrelated: DIMINISHED HAIR such.
DISTYALLY
+ hypertension, prmary (ossontil)
®Missing
+ obstructve siosp apnea (OSA)
+ hypertension, socondary
Discussion:

Essential HTN is the loading hypothesis i this case. And, while essential HTN is a very
‘common diagnosis, accounting for 90% to 95% of all cases of HTN., it is a diagnosis of
exclusion. This means that before making this diagnosis, t s important fo consider the
history and physical exam findings that could have pointed to secondary causes of
hypertension. Specifically

« Malignant hypertension; an accelerating hypertensive emergency: Mr. Hoya's blood
pressure is not at the level o suggest this diagnosis.

Copyright © 2015-2020 Human Patiens, a part of Kapia, Inc. Al figis reserved
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Record

agnosis  Plan  Summary 50

organize

Key Finalize the ranking of your corrected DDx. Rank th difierential diagnoses: ndicate feading (Lead) or atenative (A1), Then indicate i the diferental iagnosis fepresents a must.notmiss (MaM)

diagnosis or conditon
Findings 9
Key Findings DDx Write Sort By Rank Expert Feedback
Problem
ifferential Diagnosis Lead orAlt | MaM
Evaluated Statemeny  Differential Diag !
Below are diferential diagnoses thal ARE ‘must-notmis' and you correcty nofed as

Select hypertension, primary (essentia) e . o sueht
Related: overweight problem e v

Categories white coat/pseudoresistant hypertension - e . * hypertension, primary (essential)
MSAP: Hypertension .

Differential  OPSUUctive sleep apnea (0SA) - e ® ®Missing
Related: HA + obstructive sleep apnea (OSA)

Diagnoses P ap

hypertension, secondar e ®
P v + hypertension, secondary

Unrelated:Fatigue Rank

Differential Discussion:
Unrelated: Sleep apnea, insomnia Diagnoses

Essental HTN is the leading hypothess in this case. And, whie essential HTN i a very

Rolated: family hstory of DM B common diagnosis, accounting for 90% to 95% of il cases of HTN, s 8 diagnosis of

fests exclusion. This means that before making this diagnosis, it is important to consider the
Unioted OMINISHED KAR iy oyl o nding ot couls v poriod s Secondat covsos o

hypertension. Specifically

« Malignant hypertension; an accelerating hypertensive emergency: Mr. Hoya's blood
pressure is not a the level to suggest this diagnosis

Hyperthyroidism: Mr_ Hoya does not have the weight loss, elevated temperature or

tachycardia to support this diagnosis.

Peripheral vascular disease (ncluding renal artery stenosis): There is no evidence

of aenal brut in Mr. Hoya.

Chronic kidney disease: There is no historical or physical finding such as peripheral

‘edema or scaly itchy skin to suggest this at this time.

Since there is nothing to support the above specifc secondary causes, they are not on the
diflrential st

Obstructive sleep apnea (OSA) and white coat hypertension are secondary causes that
might be etiologic. Rarely do they cause systolc blood pressure at the levels found in our
patient, and therefore are aiternaive diagnoses.

Copyright © 2015-2020 Human Patiens, a part of Kapia, Inc. Al figis reserved





image21.png
A

Show Patient
Record

®@ ©

Key Findings DDx

Evaluated

Rolatod: overweight
MSAP: Hypertension
Rolatod: HA
Unrolated: Fatiguo

Unrelated: S

p apnea, insomnia

Related: family history of DM

Unrelated: DIMINISHED HAIR
DISTYALLY

Harvey Hoya V5 PL (Basic DDx) - Review Mode for Mourine Nyangoro (submitted)

Organize
Key
Findings

Write
Problem
Statement

Select
Problem
Categories

Select
Differential
Diagnoses

Rank
Differential
Diagnoses

Select
Tests

ﬂﬂgrr‘uanpwms

History  Physical Exam Tests  Diagnosis  Plan  Summary X

Select tests that will help rule in of rule out each of the diferential diagnoses for this case. Atest may be associated with more than one diagnosis

First select he test, then select the associated diagnosis, then click the add button (+). Repeat tis step for all appropriate difierential diagnoses

Test/Diagnosis Association Expert Feedback

‘Association of est with diagnosis
@ Correct XIncorrect ® Missing

Other Tests
@ complete biood count (CBC)
X giycated hemoglobin (HbATC)
X basic metaboic panel (BMP)
X arteral blood gases (ABG)
® 12 lead electrocardiogram (ECG)
® echocardiogram, transthoracic (TTE)
® chost xray PA and lateral

hypertension, primary (essential)

® 12 lead electrocardiogram (ECG)
® urinalysis (UA)

White coatipseudoresistant hypertension

obstructive sleep apnea (OSA)
@ polysomnographyisieep study
hypertension, secondary

® thyroid function tosts (TFT)
® 12 load slectrocardiogram (ECG)

® comprehensive metabolic panel (CMP)
® urinalysis (UA)

Tests Ordered

®Correct
+ complete blood count (CBC)

®Missing
 polysomnography/sieep study
+ comprehensive metaboic panel (CMP)
+ chest xray PA and lteral
« thyrod functiontess (TFT)
+ echocardiogram, ransihoracic (TTE)
+ 12 ead slecirocardiogram (ECG)
« unnalysis (UA)

Xincorrect
+ arterial blood gases (ABG) Invasive!
+ basic metabolic panel (BMP)
+ gycated hemoglobin (HbATC)

Test Associations:

Please note some tests may be correct o order, but may not be associated with all and
only the correct diferential diagnoses

For more details, look at the symbols next o the test under each differential diagnosis in
the test ordering list. The symbol will ndicate

@

Copyright © 2015-2020 Human Patiens, a part of Kapia, Inc. Al figis reserved





image22.png
Airplane mode o

Key Findings DDx

Evaluated

Rolatod: overweight
MSAP: Hypertension

Rolated: HA

Unrolated: Fatiguo

Unrelated: Sleop apne, insomnia

Rolated: family history of DM

Unrelated: DIMINISHED HAIR
DISTYALLY

Harvey Hoya V5 PL (Basic DDx) - Review Mode for Mourine Nyangoro (submitted)

Key
Findings

Write
Problem
Statement

Select
Problem
Categories

Select
Differential
Diagnoses

Rank
Differential
Diagnoses

Select
Tests

ﬂﬂgman patients

History  Physical Exam Tests  Diagnosis  Plan  Summary X

First select the test, then select !

associated diagnosis, then click the a

lec tests that will help rule in or rule out each of the differential diagnoses for his case. A test may be associated with more than one diagnosis.

button (+). Repeat this step for all appropriate differential diagnoses

Test/Diagnosis Association Expert Feedback

‘Association of est with diagnosis
@ Correct XIncorrect ® Missing

Other Tests

@ complete biood count (CBC)

X giycated hemoglobin (HbATC

X basic metaboic panel (BMP)

X arteral blood gases (ABG)

® 12 lead electrocardiogram (ECG}

® echocardiogram, transthoracic (TTE)
st x.ray PA and lateral

hypertension, primary (essential)

® 12 lead electrocardiogram (EC!
® urinalysis (UA)

White coatipseudoresistant hypertension

obstructive sleep apnea (OSA)

® polysomnography/sieep st

hypertension, secondary
® thyroid functon tests (TET)
® 121
® comprehensive metabolic
® urinalysis (UA)

electrocardiogram (ECG

anel (CMP|

®Correct

®Missing

polysomnography!sieep study
comprehensive metabolic panel (CMP}
chestxray PA and lateral

thyroid function tests (TFT)
echocardiogram, transthoracic (TTE:
12 lead electrocardiogram (ECG
urinalysis (UA)

Xincorrect

arterial blood gases (ABG) Invasive!
basic metabolic panel (BMP)
glycated hemoglobin (HDATC)

Test Associations:

Please note some tests may be correct o order, but may ot
only the correct diferential diagnoses.

associated with al and

For more detais, look at the symbols next o the test under each differential iagnosis in
the test ordering lst. The symbol will ndi

roct Xincorrect ® Missing associations.

Copyright © 2015-2020 Human Patiens, a part of Kapia, Inc. Al figis reserved





image23.png
Show Patient

Key Findings DDx
A

= A Harvey Hoya V5 PL (Basic DDx) - Review Mode for Mourine Nyangoro (submitted)

History  Physical Exam  Assessment Diagnosis ~ Plan  Summary 5"

. ®

Evaluated

® 12 lead electrocardiogram
(Eca)

®

® @ e ©

=

G‘Hu’m"anpaheﬂ(s @

Results

J~J'\/\—~JLAJWL\J‘«1\~¢\/~Y\~A g
SRR

T
3 e B B AR

Bighiness

AL

-

f

100

w

Tﬂ{;\.grx
JV/ i

“N"\‘JV/\





image24.png
History  Physical Exam  Assessment Diagnosis  Plan  Summary X

Select test o show results and

interpretations. ,—‘
Key Findings DDx @ Corect @Missing S=
2 ead lectrocardiogram .
\€co) Interpretation

Related: overweight ® chestxray PA and atoral
] Sinus hythm withlftventricuiar hypertrophy (et axis deviation)
'MSAP: Hypertension ® urinalysis (UA)
Related HA ® comprehensive metabolic panel
1 (cmP)
Unvelatd: Fatigue
® thyroid function tests (TFT)
Unrelated: Sioap apnaa, insomnia
@ complete blood count (CBC)
Rolated: famiy history of DM
Unrelated: DIMINISHED HAIR @ P study

DISTYALLY
® echocardiogram, transthoracic
(TTE)

Copyright © 2015-2020 i-Human Patients, a partof Kapian, Inc. Al ights reserved





image25.png
e Harvey Hoya V5 PL (Basic DDx) - Review Mode for Mourine Nyangoro (submitted) GHu et @

History  Physical Exam  Assessment Diagnosis  Plan  Summary 50"

Show Patient
Record

Key Findings DDx

Evaluated

Related overweight
MSAP: Hypertension
Related: HA

Unrelated: Fatigue

Unrelated: Sleep apnea, insomnia

Rolated: family history of DM

Unrelated: DIMINISHED HAIR
DISTYALLY

L1 @ g
® 12 lea gran
® urinalys
®
‘
®
L] nt
®
® eche norac

=

Results





image26.png
@ Human

B -

Evaluated o Results

®

Right Clavicle

Right
Scapuia

® @ e ©

Right Fourth
Anterior Rib

Right

Elghth
Rb

Zoom: 9 scae: 1000 Roston: 0 Fipped: none. Biighiness: 100 Convast 100





image27.png
History  Physical Exam  Assessment Diagnosis  Plan  Summary X

Select test o show results and
interpretations =
@ Correct ® Missing

® 12 lead electrocardiogram

Key Findings

Eco) Interpretation
Related: overweight ® chest x-ray PA and lateral
] Prominent ef ventrice
'MSAP: Hypertension ® urinalysis (UA)
— — Mid cardomegaly
Related HA ® comprehensive metabolic panel
1 (cmP)
Unvelatd: Fatigue
® thyroid function tests (TFT)
Unrelated: Sioap apnaa, insomnia
@ complete blood count (CBC)
Rolated: famiy history of DM
Unrelated: DIMINISHED HAIR @ P study

DISTYALLY
® echocardiogram, transthoracic
(TTE)

Copyright © 2015-2020 i-Human Patients, a partof Kapian, Inc. Al ights reserved





image28.png
History  Physical Exam  Assessment Diagnosis  Plan  Summary X

Select test o show results and
interpretations

@ Correct ® Missing

Key Findings A
® 12 ead electiocardiogram
s Results
Related: overweight ® chest x-ray PA and lateral Name Value Units Reference Range
] Golor amber Interpreted by physician
MSAP Hypertension ® urinalysis (UA)
il Clarty clear cloar
Rolated: HA ® comprenensive metabolic panel Odor Sighty nutty
_ (MP)
Unrelated: Fatigue (2 0 55
— ] ® thyroid function tests (TFT) Protein 7 mg/aL. 08
Unrelated: Sleep apne, insomnia — e o
—————————— @ complete blood count (CBC) SRR -
Rolated: family history of DM Osmolarity 400 | mosmiL >400
Unrelated: DIMINISHED HAIR @ P study Leukocyte esterase negative negative
DISTYALLY
® echocardiogram, transthoracic Nitrtes [l o
(e Ketones negalive negaiive
Biirubin negative negative
Blo0d (home) negative negative
Urabilnogen [ EvaL 0210
Crystals none Interprotod by physician
Casts o hyaline casts/pf | 0.4
Glucose, uine nagative negatie
White blood cells (WBCs) | 2 hpt 05
Red blood cells (RBCs) | 2 [ 05
Red blood callcasts none none
SQEP o1 3 =

Copyright © 2015-2020 Human Patients, @ part of Kapian, Inc. Al ights reserved.





image29.png
History  Physical Exam  Assessment Diagnosis  Plan  Summary X

Select test o show results and
interpretations

oot S

Key Findings A
® 12 lead elechocardiogram
Eco) Results
Rolated: overweight ® chest xray PAand latoral oer SHanty oty
- oH 56 458
MSAP: Hyperiension ® uinalysis (UA) oroen B i e
Rolatod: HA ® comprehensive metabolic panel Specic gravity 1015 1002-1.030
] (cvP) Osmolary 400 | mosmi >400
Unrelated Fatiguo
_— ® thyrod functon tests (TFT) Leukocyte esterase negative nogatve
Unrolted: Sioop apnea, insomnia Nt 5 B
————————— @ complete blood count (CBC)
Rolated: famil hstory of DM Ketones negative nogaive
e TRNSTED AR ® p study Bilrubin negatve negatve
DISTYALLY .
® echocardiogram, transthoracic o] (eee) =0 LoD
aTe) Urabiinogen o7 UL 0210
Crystas none. Interpreted by physician
Casts o nyaine castslb | 04
Glucose, urne negative negatve
White blood cells (WBCs) | 2 hpf 05
Red blood cells (RBCs) 2 hpf 05
Red blood coll casts none none
Saep 01 [ B
Bacteria negatve negative on spun specimen
Creatinine ki 519
Occult bood negatve negatve

Copyright © 2015-2020 Human Patients, @ part of Kapian, Inc. Al ights reserved.





image30.png
History  Physical Exam  Assessment Diagnosis  Plan  Summary X

Select test o show results and
interpretations =
@ Correct ® Missing

® 12 lead electrocardiogram

Key Findings

Eco) Interpretation
Related: overweight ® chestxray PA and atoral
] Normal UA
MSAP: Hypertension ® urinalysis (UA)
Related HA ® comprehensive metabolic panel
1 (cmP)
Unvelatd: Fatigue
® thyroid function tests (TFT)
Unrelated: Sioap apnaa, insomnia
@ complete blood count (CBC)
Rolated: famiy history of DM
Unrelated: DIMINISHED HAIR @ P study

DISTYALLY
® echocardiogram, transthoracic
(TTE)

Copyright © 2015-2020 i-Human Patients, a partof Kapian, Inc. Al ights reserved





image31.png
History  Physical Exam  Assessment Diagnosis  Plan  Summary X

Select test o show results and

interpretations

@ Correct ® Missing

Key Findings DDx A
® 12 ead electiocardiogram
s Results
Related: overweight ® chest x-ray PA and lateral Name Value | Units | Reference Range
] ‘Sodium (Na) 140 | mmoiL | 135145
MSAP: Hypertension ® uinalysis (UA)
Potassium (K+) 41 mmoll. | 3551
Rolated: HA comprehensive metabolic panel Calcium (Ca2+) 90 | mgoL | 87-107(1 moadu), 87-119
1 (CMP)
Unvelated: Fatigue (v Chionide (CH) ) mmoL | 95-102(1mo-adul), 91-118(1d-1mo)
—— ® thyroid unction tests (TFT) Carbon doxide, tolal (CO2) | 27 | mmollL_| 22.29(15y-adul), 20-28(1y-15y)
e Gl G/GH 101 L 70-110(fasting), 70-13C fasti
@ complete blood count (CBC) Z=GEED) s Sl AR = o)
Rolatod: family history of DM Urea nirogen (BUN) 18| mgdL | 621(1by-adul), 5-18(1mo-thy)
Unrelated DIMINISHED HAIR @ P study Greatiine 13 | moal | 0613),0511)
DISTYALLY
® echocardiogram, transthoracic Albumin 40 gL 35-5.0(adul), 2.9-55(0-3y)
(e Bilirubin, total 12 mg/dL | 0.2-1.3(1 mo-adut), 06-11.1(1d-1mo)
Protein, total 64 g/dL 6.0-8.2(8y-adult), 5.6-8.5(1mo-8y)
Alkaline phosphatase (ALP) 67 units/L 30-125(adult), 80-250(1d-15y)
Aspartate transaminase (AST) | 32 units/L. 344
Alanine transaminase (ALT) 36 units/L 0-40

Copyright © 2015-2020 i-Human Patients, a partof Kapian, Inc. Al ights reserved





image32.png
History  Physical Exam  Assessment Diagnosis  Plan  Summary X

Select test o show results and
interpretations =
@ Correct ® Missing

® 12 lead electrocardiogram

Key Findings

Eco) Interpretation
Related: overweight ® chestxray PA and atral
] Blood sample was obtained fastng. Hence, Glucose s a 12 h fastng sample
'MSAP: Hypertension ® urinalysis (UA)
— — Normal metaboic panl
Related:HA ® comprehensive metabolic panel
| (cwe)
Unvelatd: Fatigue
® thyroid function tests (TFT)
Unrelated: Sioap apnaa, insomnia
@ complete blood count (CBC)
Rolated: famiy history of DM
Unrelated: DIMINISHED HAIR @ P study

DISTYALLY
® echocardiogram, transthoracic
(TTE)

Copyright © 2015-2020 i-Human Patients, a partof Kapian, Inc. Al ights reserved





image33.png
History  Physical Exam  Assessment Diagnosis  Plan  Summary X

Select test o show results and

interpretations =

@ Correct ® Missing

Key Findings DDx A
® 12 ead electiocardiogram
s Results
Related: overweight ® chest x.ray PAand lateral Name Value | Units | Reference Range
] Thyroid-stimulating hormone (TSH) | 23 | piumL | 035494
MSAP: Hypertension ® urinalysis (UA)
il Total thyroxine (TT4) mgial_| 49117
Rolated: HA ® comprenensive metabolic panel Free tnyroxine (FT4) 11 | ngal | 0715
_ (CMP)
Unrolated: Faigue o Totaltiodothyronine (TT3) ngal | 40210
[TE— yroid function tests (TFT) Freo triodothyronine (FT3) poal | 1737
Unrelated: Sleep apne, insomnia
—————————— @ complete blood count (CBC) GEL(AD) e
Rolated: family history of DM Tryroglobuii (Tg) ngmL | 340
® p study

Unrelated: DIMINISHED HAIR
DISTYALLY
® echocardiogram, transthoracic
(TTE)

o Copyright © 2015-2020 i-Human Patients, a partof Kapian, Inc. Al ights reserved





image34.png
History  Physical Exam  Assessment Diagnosis  Plan  Summary X

Select test o show results and
interpretations =
@ Correct ® Missing

® 12 lead electrocardiogram

Key Findings

Eco) Interpretation
Related: overweight ® chestxray PA and atral
] Normal FT4 and TSH
'MSAP: Hypertension ® urinalysis (UA)
Related HA ® comprehensive metabolic panel
1 (cmP)
Unvelatd: Fatigue
® thyroid function tests (TFT)
Unrelated: Sioap apnaa, insomnia
@ complete blood count (CBC)
Rolated: famiy history of DM
Unrelated: DIMINISHED HAIR @ P study

DISTYALLY
® echocardiogram, transthoracic
(TTE)

Copyright © 2015-2020 i-Human Patients, a partof Kapian, Inc. Al ights reserved





image35.png
Key Findings DDx

Related: ovorwoight
MSAP: Hypertension

Related: HA

Unrlatod: Faiguo

Unreated: Siesp apnea, insomnia

Related: family history of DM

History  Physical Exam  Assessment Diagnosis  Plan

Select test o show results and
interpretations

@ Correct ® Missing

Summary 50"

Unrelated: DIMINISHED HAIR
DISTYALLY

A
(:c‘é\‘m electrocardiogram Results
® chest x-ray PA and lateral Name Value | Units Reference Range
F— Whit blood cells (WBC) 6600 | mm3 | 4000-10000
Red Blood Cell Count (REC) 50 | millonyl | 4559(), 40-52(2), aduts
® comprehensive metabolic panel Hemogiobin (Hgb) 157 | gl 14-18(2), 12-16(2), adults
o Hematocri (Hct) 503 | % 4254(3), 3747(2), adults
® thyroid unction tests (TFT) Mean corpuscular volume (MCV) 9 |1 82:103, adults
W‘ Mean corpuscular hemoglobin (MCH) 31 wm3 26-34, adults
Moan wero) | 35 | % 3037, aduts
@ P study Platelets (thrombocytes) 36| WL 150309, aduits
® echocardiogram, transthoracic Red col distrbution width (RDW) 126 | % 15145, adulls
(e Neutrophils 52 % 4678, adult
Lymphocytes B | % 18.52, adut
Monocytes 5 % 310, adult
Eosiophis 3 % 0.5, adut
Basophils 2 D 03, adut
‘Sogmented neutrophils 51 | % 36.72, adut
Band Cals 1 % 0.5, adut

Copyright © 2015-2020 i-Human Patients, a partof Kapian, Inc. Al ights reserved





image36.png
History  Physical Exam  Assessment Diagnosis  Plan  Summary X

Select test o show results and
interpretations =
@ Correct ® Missing

® 12 lead electrocardiogram

Key Findings

Eco) Interpretation
Related: overweight ® chestxray PA and atoral
] Normal CBC with diferentl no vidence of anemia
'MSAP: Hypertension ® urinalysis (UA)
— — The CBC was ordered fo investgate anemia as the cause of the patiets daylme somnalence, fatigue and severy f seep apnea
Related HA ® comprehensive metabolic panel
1 (cmP)
Unvelatd: Fatigue
® thyroid function tests (TFT)
Unrelated: Sioap apnaa, insomnia
® complete blood count (CBC)
Rolated: famiy history of DM
Unrelated: DIMINISHED HAIR @ P study

DISTYALLY
® echocardiogram, transthoracic
(TTE)

Copyright © 2015-2020 i-Human Patients, a partof Kapian, Inc. Al ights reserved





image1.png
= /A ﬂﬂyﬂqgn patients’

Hi, Mourine Nyangoro. Welcome to i-Human.

Harvey Hoya

57yl
59" (175 cm)
195.0 b (88.5 ko)

Chief complaint
High blood pressure

Bl e Gl
it , 5 e @0 Gog Submited o 0324202001053

Case Study: Harvey Hoya V5 PL

Learning Mode
(Basic DDx)

Case Instructions

Copyright © 20152020 Human Patients, a par of Kaplan,Inc. Al ighs reserved.





image37.png
= A

Harvey Hoya V5 PL (Basic DDx) - Review Mode for Mourine Nyangoro (submitted)

Show Patient
Record

Key Findings

Evaluated

History  Physical Exam  Assessment Diagnosis  Plan  Summary X/

®

® polysomnographylsieep study

®

e

@ Humanpatients

@

Results

w9 scale 1000

Rotaion

Fipped:_none

Contast 100





image38.png
History  Physical Exam  Assessment Diagnosis  Plan  Summary X

Select test o show results and
interpretations =
@ Correct ® Missing

® 12 lead electrocardiogram

Key Findings

(ECO) Interpretation
Rolated: overwoight ® chost xray PA and ltoral
- Positve for findings consistent wih absiruciive sieep apnea. An AHIof 5 015  classiied as mild obstruciv sieep apnea; 1510 30 is maderate OSA
MSAP: Hypertension ® urinalysis (UA) 30 0r more is severe O:
Related HA ® comprehensive metabolic panel
1 (cmP)
Unrlatod: Faiguo
1 ® thyroid function tests (TFT)
Unreated: Siesp apnea, insomnia
T — @ compieto biood count (CBC)
Related:family history of DM
Unrelated: DIMINISHED HAIR R EEEE L

DISTYALLY
® echocardiogram, transthoracic
(TTE)

Copyright © 2015-2020 i-Human Patients, a partof Kapian, Inc. Al ights reserved





image39.png
@Human

B -

Evaluated o Results

®

w

@l o e

LvPwg 13em
Lviod atem
wsa 13em
€DV (@0 Teich) 74 2mi
NSLVPW(@2D) 100

XY 824, 228 Zoom: 9 scale: 1000 Brighness: 100 Convast._100





image40.png
B -

Evaluated o Results

®

® e o ©





image41.png
B -

Evaluated o Results

®

® e o ©





image42.png
B -

Evaluated o Results

®

® e o ©





image43.png
B -

Evaluated o Results

®

® e o ©





image44.png
History  Physical Exam  Assessment Diagnosis  Plan  Summary X

Select test o show results and
interpretations

@ Correct ® Missing

[==]

Key Findings

® 12 lead electrocardiogram

Eco) Interpretation
Related: overweight ® chestxray PA and atral
] Atansihoracic echocardiogram (TTE) is ot routnely odered upon the new diagnosi of hypertansion. Hers it ordred 10 nvestgatethe inflnce of
MSAP: Hypertension © winaysis (UA) Jongstanding HTN on s patients leftventriculr unclon, and 1o ru-out earl signs of fft sided hear faure
Rolatod: HA ® comprehensive melaboic panel | Lo veniricularhypertiphy
_— omp)
Unvelatd: Fatigue
® thyroid function tests (TFT)
Unrelated: Sioap apnaa, insomnia
@ complete blood count (CBC)
Rolated: famiy history of DM
Unrelated: DIMINISHED HAIR @ p study

DISTYALLY
® echocardiogram, transthoracic
(TTE)

Copyright © 2015-2020 i-Human Patients, a partof Kapian, Inc. Al ights reserved





image45.png
Key Findings DDx

Related: overweight

MSAP: Hypertension

Related: HA

Unrelated: Fatigue

Unrelated: Sleep apnea, insomnia

Related: family history of DM

Unrelated: DIMINISHED HAIR
DISTYALLY

Diagnosis

History

Whatis the correct diagnosis for this patient?
@ Correct ® Missing X Incorrect

Physical Exam

Yours Graded Choice
/] @  hypertension, primary (essential)
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Assessment

Tests
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Summary 5

Discussion

Essential hypertension is the diagnosis of exclusion. Clinical evaluation and/or laboratory tests
have ruled out the most typical causes of secondary hypertension and/or would undergo further
testing if non-responsive to normal blood pressure therapy.

Vascular/Renal/Renovascular HTN
« No abdominal bruit
« No aortic bruit for coarctation of the aorta
« Renal failure/glomerular injury: no elevation of BUN, creatinine, or urine protein

Endocrine Causes of HTN

Hyperthyroidism: no tachycardia, normal FT4 and TSH
Hypothyroidism: no significant elevation in diastolic BP with normal systolic BP, no
evidence of fluid retention, no bradycardia

Cushing’s: no signs of cortisol excess, no striae, no moon facies, no buffalo hump,
no emotional lability/depression

Pheochromocytoma: no anxiety attacks, no high spiking HTN returning to normal
Hyperparathyroidism: calcium level normal

Aldosteronism: not hypokalemic-—however is non-responsive to typical BP
management or becomes hypokalemic on diuretic, should undergo further testing

Note, however, that the patient's morning headaches and daytime somnolence is consistent with
his new diagnosis of obstructive sleep apnea which may be contributing to his HTN diagnosis.
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Chief Complaint Sx/Sx Characteristics:

« How severe is your high blood pressure?
= When did your high blood pressure start?
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Learning objectives

After completing the case, you should be able to do the following

« Define essential hypertension (HTN)

Describe the classification of hypertensive disease

Describe the epidemiology of essential HTN; include disease prevalence and demographics (age, sex, ethnicity)

Identify the elements of an appropriate history and physical exam for the hypertensive patient

Describe the risk factors for HTN

Explain the end-organ pathology and cardiovascular events associated with poorly controlled HTN

Describe patient education and lifestyle modifications that benefit the management of HTN; include exercise/physical activity
and nutrition/diet

Describe the mechanism of action for the various classes of antihypertensive therapies

Identify the common side effects of each class of antihypertensive medications

Definition of hypertension

New guidelines published in 2017 (ACC and AHA) lower the definition of high blood pressure. This change was made to allow for earlier
intervention to prevent end organ complications that have been documented from elevated blood pressures. Unfortunately, this new definition.
listed below, will result in nearly half (46%) of the U.S. adult population being diagnosed with high blood pressure. Although this will result in a
small increase in the use of medications, the hope is that early intervention, mainly with life style changes, will prevent end organ damage.

Blood-pressure stage SBP (mmHg) DBP (mmHg)
Normal <120 <80

Elevated 120-129 and < 80

Stage 1 130-139 or 80-89

Stage 2 > 140 or of 90 or greater
Hypertensive Crisis >180 andlor 120

See ACC 8AHA guidelines
Epidemiology and prevalence

Hypertension affects 70 million people in the U.S. and one billion people worldwide. It is the most common reversible risk factor for myocardial
infarction, stroke, heart failure, atrial fibrillation, aortic dissection, and peripheral arterial disease. Hypertension causes approximately 50% of
all strokes and approximately 50% of all cases of ischemic heart disease.

The prevalence of hypertension increases with age, with an exponential increase occurring after age 30.
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Case Summary

The prevalence of hypertension is higher in men than women before age 50. However, the prevalence rapidly increases in postmenopausal
women, to eventually exceed that of men. The lfetime risk of hypertension is approximately 90% for U.S. men and women by age 75. More
than 40% of black Americans, compared to 25% of whites and Hispanics, are diagnosed with hypertension. African-American race, itself, is a
risk factor for hypertension.

Key Findings DDx

Sleep-disordered breathing (SBD) is highly prevalent in the general population; with obstructive sleep apnea (OSA) affecting approximately
15% of men and 5% of women between age 30 and 60. About one half of all patients with essential hypertension have obstructive sleep
apnea, and about one half of all patients who have obstructive sleep apnea have essential hypertension

Related: overweight

MSAP: Hypertension Clinical considerations

Related: HA The vast majority of patients with hypertension are asymptomatic. And, in many cases, the diagnosis of hypertension is ultimately made in the
context of end-organ dysfunction (¢.g., renal failure) or an adverse event (e.g., MI, CVA). In the US, it is estimated that only one third of

Unrelated: Fatigue patients with hypertension have adequately controlled blood pressure (i.e., < 140/90 mmHg). Medication adherence is limited by the following

factors
Unrelated: Sleep apnea, insomnia « Polypharmacy

« Prescription-drug costs
Related: family history of DM « Medication side effects

+ Insufficient patient education

Unrelated: DIMINISHED HAIR
DISTYALLY Primary (essential) hypertension, where there is no single identifiable etiology of the elevated blood pressure, accounts for 90% to 95% of all
cases of hypertension. Secondary hypertension, where there is a discrete cause identified, accounts for the remaining 5% to 10% of cases.

In patients with primary hypertension, various behavioral determinants contribute to elevated blood pressure:

« Cigarette smoking

« Heavy alcohol use (3 or more drinks per day)

« Lifetime dietary habits: excessive caloric intake, excessive sodium consumption, low fresh-fuit intake, and obesity (more than
50% of cases of hypertension may result from underlying obesity)

Definitive genetic determinants of hypertension are still under investigation
Hypertension can be classified into 3 main hemodynamic subtypes

« Systolic hypertension in young adults

« Diastolic hypertension in middie age

« Isolated systolic hypertension in older adults

When hypertension is diagnosed in middle age, the most common blood-pressure patterns are isolated diastolic hypertension and combined
systolic and diastolic hypertension. Isolated diastolic hypertension commonly progresses to combined hypertension, if untreated.
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Case Summary
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Key Findings DDx

Isolated systolic hypertension occurs commonly in patients over age 55, with a predominance in women. It is a major risk factor for future
diastolic heart failure, and occurs more frequently in those with prehypertension.

Diagnosis, physical exam and initial evaluation

Related: overweight When evaluating a patient with hypertension, the visit should focus primarily on 3 goals:

« Assessment of the blood pressure
« Determination of cardiovascular risk factors and overall risk
« Evaluation of possible secondary causes of hypertension

MSAP: Hypertension

Related: HA

Proper office-based blood-pressure measurement includes the following steps

Unrelated: Fatigue
« BP taken following 5 minutes of rest

« Bare arm positioned at the level of the heart while seated

Unrelated: Sleep apnea, insomnia « Cuff appropriately selected to fit the patient’s arm; a cuff that is too small may falsely elevate the blood pressure

Related: family history of DM Home and ambulatory blood-pressure monitoring provide the most robust and accurate assessment of the patient's blood pressure, and also
may improve compliance by engaging the patient in his or her care

Unrelated: DIMINISHED HAIR

DISTYALLY « The home blood-pressure cuff should be calibrated to the office cuff.

« Patients should be instructed to take their blood pressure once in the morning and once in the evening for 1 week, with the
same instructions as listed for office-based BP readings.

« Suspected white-coat hypertension can be confirmed by normal ambulatory blood-pressure readings

The office visit should also focus on assessing cardiovascular risk factors and cardiovascular comorbidities, and should include the following:

« Documentation of cardiovascular risk factors
« Documentation of any evidence of subclinical, or definitive, target-organ damage
« Assessment of metabolic-syndrome components: diabetes, dyslipidemia

Identifiable causes of hypertension
Neural mechanisms:

The sympathetic nervous system leads to sympathetic over-activity, ultimately causing a hypertensive response through the following
mechanisms

« Deactivation of baroreceptors
« Activation of neural inputs (renal afferents)
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Case Summary

« Increase circulating angiotensin Il (secondary response)
« Direct renin release

Key Findings DDx

In patients with obstructive sleep apnea, repeated episodes of arterial desaturation during apneic events are believed to reset the
chemoreceptor reflex; with normal daytime blood-oxygen levels being physiologically misinterpreted as hypoxia, resulting in increased
sympathetic nervous system output.

Related: overweight

Treatments are currently in clinical trials to address the SNS component of hypertension. These include the following modalities:

MSAP: Hypertension

« Renal sympathetic-nerve catheter ablation

« Implantable carotid-baroreceptor pacemakers
Related: HA

Renal mechanisms:

Unrelated: Fatigue

« The renal handiing of sodium excretion is an important determinant of blood pressure. Renal sodium retention expands the

plasma volume, which increases cardiac output, leading to autoregulatory responses that increase systemic-vascular resistance

W e St D9 ISRt « Renal inflammation can be both a cause and a consequence of the renal ischemia that occurs in the setting of hypertension
« Genetic mutations in salt-excretion proteins have been shown to have a role in predisposition o hypertension, and/or in

Related: family history of DM protection against hypertension

Unrelated: DIMINISHED HAIR Vascular mechanisms

DISTYALLY

Blood-vessel endothelial cells normally provide a line of defense against hypertension. However, endothelial dysfunction playing a pivotal role
in the pathogenesis and progression of hypertension

Dysfunctional endothelium has impaired release of relaxing factors (nitric oxide and other endothelium-derived relaxing factors),
and enhanced release of constricting factors.

Nitric-oxide release leads to vasodilation

Chronic vascular inflammation and related oxidative stress are thought to be central to vascular-endothelial dysfunction
Vascular remodeling occurs overtime in compensation for chronic hypertension. The hallmark of both small- and large-vessel
remodeling is an increased media-to-lumen ratio

Small-artery remodeling begins with vasoconstriction, which normalizes wall stress. Smooth-muscles cells rearrange around a
smaller luminal diameter (eutrophic remodeling). Overall, there is a resulting increase in systemic vascular resistance, although
the medial cross-sectional area remains unchanged

Large arteries express "hypertrophy genes,” leading to an increase in medial thickness, and thus to an increase in medial cross-
sectional area. Overall, the artery becomes less compliant

Hormonal mechanisms: Activation of the renin-angiotensin-aldosterone system (RAAS)

« RAAS is an extremely important pathway in hypertension pathogenesis; particularly with respect to potential long-term
remodelina and fibrosis of the cardiovascular system
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Case Summary

Blood-vessel endothelial cells normally provide a line of defense against hypertension. However, endothelial dysfunction playing a pivotal role
in the pathogenesis and progression of hypertension

Key Findings DDx

Dysfunctional endothelium has impaired release of relaxing factors (nitric oxide and other endothelium-derived relaxing factors),
and enhanced release of constricting factors.
Nitric-oxide release leads to vasodilation
Chronic vascular inflammation and related oxidative stress are thought to be central to vascular-endothelial dysfunction
Vascular remodeling occurs overtime in compensation for chronic hypertension. The hallmark of both small- and large-vessel
MSAP: Hypertension remodeling is an increased media-to-lumen ratio

Small-artery remodeling begins with vasoconstriction, which normalizes wall stress. Smooth-muscles cells rearrange around a
smaller luminal diameter (eutrophic remodeling). Overall, there is a resulting increase in systemic vascular resistance, although

Related: overweight

Related: HA the medial cross-sectional area remains unchanged
« Large arteries express "hypertrophy genes," leading to an increase in medial thickness, and thus to an increase in medial cross-
Unrelated: Fatigue sectional area. Overall, the artery becomes less compliant

e e — Hormonal mechanisms: Activation of the renin-angiotensin-aldosterone system (RAAS)

« RAAS is an extremely important pathway in hypertension pathogenesis; particularly with respect to potential long-term

Related: family history of DM remodeling and fibrosis of the cardiovascular system.

« Renin is a protein released by the renal juxtaglomerular cells. This leads to cleaving of angiotensinogen to angiotensin | (AT I),
Unrelated: DIMINISHED HAIR which, in turn, is converted to angiotensin Il (AT I1) by angiotensin-converting enzyme (ACE)
DISTYALLY « ACE is present throughout the body, but is most abundant in the lungs. Chymase (serine protease) provides an alternative

pathway for conversion to AT II, and is present in the heart and systemic arteries
ACE also converts bradykinins to inactive fragments, which can lead to ACE-induced angioedema and cough

AT Il, through activation of the AT | receptors present in multiple organ systems, leads to vasoconstriction, stimulates
aldosterone production, and directly and indirectly triggers vascular inflammation.

Aldosterone, the principal mineralocorticoid, is released via the RAAS pathway and serves as a protective mechanism against
hypovolemic shock. In the setting of a high-salt diet, the RAAS should be deactivated, as this compensatory mechanism is not
physiologically required. However, studies have implicated aldosterone as a primary mediator in cardiac and renal remodeling in
the setting of hypertension.

Prorenin s activated to renin in the kidneys. It has been demonstrated that an increase in activated prorenin and renin can also
lead to fibrosis, and thus to cardiovascular remodeling

AT Il receptors are also present on T-cells, leading to activation that promotes vasoconstriction and vascular remodeling

Case summary and patient disposition

Mr. Hoya was treated in the outpatient setting for the newly confirmed diagnosis of essential HTN. Lisinopril and HCTZ were initiated
Arrangements have been made for home blood-pressure monitoring and CPAP assessment and fitting (sleep apnea). The patient will receive
further counseling with regard to general dietary recommendations, limited salt intake, weight reduction, avoidance of NSAIDs, and permanent
smoking cessation. He will return for regular blood-pressure and smoking cessation reassessment
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Clinical Feedback

@ All Questions Asked

You asked 120 questions
suggested by case author as required
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ot required by case author
x inappropriate
Result Question

+ Wnatis your name?

Where are you?

What time is t?

+ | What happened?
| How can I help you today?

| Do you have any ofher symptoms or concens we should discuss?

+ | What symptom i the most distessing for you?

+ | Tell me how that makes you fel.

+ | How does this affect your ife?

- When did your fatigue firedness start?

- Whatare the events surounding the tartof your fatigueftredness?

- Does anything make your fatguertiredness better or worse?

- Does your fatiguetredness improve after a good nghts rest?

- How severe is your fatigueftredness?

- Have you gained or lost weight unintentonally, despits noma appefte and exercise?
' Have you gained weight?

/ How much weight have you gained?

—__ Have you had weight gain problems like this before?
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Rolatod: overweight
MSAP: Hypertension

Rolated: HA

Unrolated: Fatiguo

Unrelated: Sleop apne, insomnia

Related: family history of DM

Unrelated: DIMINISHED HAIR
DISTYALLY

Harvey Hoya V5 PL (Basic DDx) - Review Mode for Mourine Nyangoro (submitted)

Physical Bam  Assessment Tests

/| When did your headache start?

- Whatare the events surounding the tart of your headache?
- Have you had any trauma to your head?

- Does anything make your headache befter or worse?

- Do you have any symptoms that occur at the same tme as your headache?
- What does the pain in your head feellke?

- Where more preciselyis the pain in your head?

- s the pain i your head superfical (on the surface) or deep inside?

- Does the pain i your head radiate someplace else? Where?

| How severo (1-10 scale) is your headache?

- Does the headache awaken you flom sieep?

- Ave you shortof breath?

- When did you firs notce feeling short of breath?

| Do you awaken at night short of breath?

- How much can you exercise before being shart of breath?

- Doyou have adizziness problem?

- Have you been more iiable or angry lately?

- Have you recently raveled? Where did you go?

- | Have you had any contact with other sick peopie?

- Ate you eating too e or o0 much? I o, how often are you doing this?
- | Ave you having any dificuly sieeping?

- Do you spend most o your time in bed?

- Doyounave any pain in your chest?

- When did your abdominal pain start?
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Harvey Hoya V5 PL (Basic DDx) - Review Mode for Mourine Nyangoro (submitted)
) @

Physical Bam  Assessment Tests

lagnosis

Clinical Feedback

What tiealments have you had for your headache?
| Toll me about the heaith of your grandparents, parents and chidren.
- Ate there any diseases that run i your family?

- Anything new in your family medical history | shouid know about?

- Do you know of any genelic diseases that are found in your family?
- Doyouhave a famiy history of heart disease?

- Has anyone suffered from migraines in your family?

- Doyou have a famil hstory of aoric aneurysm?

- Doyou have a famiy history of sudden death?

- Tell me about your work

- Have you had more pressure at work?

- Where and with whom are you iving?

Plan

/Do you drink alcohol? If 5o, what do you drink and how many drinks per day?

- Has drinking alcohol ever caused you problems?
- Have you recently been intoxicated?

- | Do you ever have withdraw

/Do you use any recreational drugs? f so, what?
/| Do you now or have you ever smoked or chewed tobacco?
How much do you smoke a day?
How many years have you been smoking?
/| Can you tellme about your diet, what do you normaly cat?
How much water/fids do you drnk n a day?
How is your appette? Any rocent change?
Where do you Ive?
How s your family and famiy ife?

summary 50

al symptoms f you don't drink for a day or two? Feeling shaky o jitery?
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Clinical Feedback

- Howis your family and famiy ife?
| Gan you tellme about your diet, what do you normaly cat?

- Are you eating ot of saly food?

| Do you have any of the following problems: fatgue, dfficulty sieeping, unintentional weight loss or gain, fevers, might sweats?
/| Do you have any problems wit: tchy scalp, skin changes, moles, thinning har bite nails?

Do you have any problems with headaches that dont go away with aspirin or Tylenol (acetaminophen), double o blurred vision, diffculty with night
vision, problems hearing, ear pain, sinus problems, chronic sore throals, dificulty swallowing?

- Have you noticed any breast. discharge, lumps, scaly nipples, pain, sweling or redness?

, | Do you experience: chest pain discomfortor pressure; pain/pressure/dizzin

tolerance; blue/cold fingers and toes?

with exertion o getting angry; palpitations; decreased exercise

Do you experience: shortness of breath, wheezing, difficulty catching your breath, chronic cough, sputum production?

Do you have problems with- nausea, vomiing, constipation, diarthea, coffee grounds in your vomit dark tarry stool, bright red blood in your bowel
movements, early satiety, bioating?

, | When you urinate, have you noticed: pain, burning, blood, ifficulty starting or stopping, dribbiing, incontinence, urgency during day of night or any
changes i frequency?

Do you have problems with: muscle o joint pain, redness, swelling, muscle cramps, joint stfiness, joint swelling or redness, back pain, neck or
shoulder pain, hip pain?

/| Have you noticed: any bruising, bleeding gums, nose bleads or other sites of increased bleeding?
/' Doyou have any of the following: heat or cold intolerance, increased thist, increased sweafing, frequent urination, change in appelite?
/Do you have any of the following: dizziness, fainting, Spinning foom, seizures, weakness, numbness, tingling, remor?

Do you have any problems with: nervousness, depression, lack of interest, sadness, memory loss, or mood changes, or ever hear voices or see things
that you know are not there?

- Ate you shortof breath when lying down?
- Does your chest feeltightor heavy?

- Do you have a problem swallowing?

- | Do you regurgiate old food?

- Dovounaveanuicer?
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