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OUTLINE

• Case vignette

• How to approach secondary hypertension

• Renovascular hypertension

• AD polycystic kidney disease



Case 1

• A 39-year-old woman presented with intermittent scalp tightness for 6 years. 

“ปวดตงึศรีษะมา 6 ปี”

• The pain was mild, dull, and episodic, lasting less than 30 minutes and resolving 

spontaneously.

• She denied weakness, numbness, speech difficulty, visual or hearing changes, 

dizziness, or gait instability.

• 2 years ago, she also reports intermittent bilateral thigh muscle pain and episodic 

proximal thigh weakness lasting 7–8 hours, which improves with analgesics.

• Physical exam.: BP 170/100 mmHg, BMI 29 kg/m2, CVS/RS/Neuro. system WNL

Further Hx & PE ?

How to approach ?



Case 2
• A 65-year-old man presented with worsening BP control over last 2 months 

“ความดันโลหติคุมได้แย่ลง ในช่วง 2 ปี”

• Underlying diseases: T2DM, HT, CAD, CKD G3, PAD
• His BP are now consistently above 150/90 mmHg with bilateral pitting edema. 

Current treatment: “ยาความดนั 4 ชนิด ยาขบัปัสสาวะ 1 ชนิด”
• Two months ago: progression of CKD from G3 to G4. 

“หลงัปรบัเพ่ิมยาความดนั”

• Physical exam.: BP 160/90 mmHg (all ext.),

CVS/RS/Neuro. system WNL

Eye exam.?          Further PE ?

Resistant HT ?    How to approach ?



Case 3
• A 40-year-old man presented with hypertension “ตรวจพบความดันโลหติสูง”

• 7 years ago, he was diagnosed with hypertension during hospitalization for a leg 

fracture and was started on one antihypertensive medication.

• 2 years ago, his BP became poorly controlled, and he was noted to have worsening 

kidney function. 

• 1 year ago, his BP became uncontrolled again, and medications were increased. 

• He denied hematuria, foamy urine, or changes in urine output at that time; however, 

he had a history of recurrent right flank pain.

• Physical exam.: BP 160/90 mmHg (all ext.), liver span 13 cm., no abdominal bruit, 

no edema
Further Hx & PE ?

How to approach ?



Secondary hypertension: Approach

1. Clues to secondary HT

2. DDx causes: Clinical

3. Review of systems/PE, target organ 

damage, co-morbidity, drugs

4. Investigation



Hypertension: Definition

HBPM SBP≥130 or DBP≥80 ABPM SBP≥125 or DBP≥75

SBP≥130 or 

DBP≥80

ESC 2024: BP ≥ 140 or ≥ 90   

AHA/ACC 2025



Hypertension: Definition

Cause of Hypertension

Secondary hypertension: 

Causes  (Disease / Syndrome) 

➔ Diagnosed & Treated 

➔ Marked improvement in HT + ↓CVD risk.



Secondary hypertension: 6 Causes

1. Kidney
1.1) Renal parenchyma: Glom.(Nephritis) / CKD (CGN, IgAN)

1.2) Polycystic kidney disease

1.3) Renovascular disease: RAS (Atherosclerotic, FMD), 
Takayasu arteritis, PAN

2. Endocrine

2.1) Primary hyperaldosteronism: Adenoma, Bilat. Hyperplasia

2.2) Catecholamine secreting tumors: Pheochromocytoma, Paraganglioma

2.3) Cushing syndrome

2.4) Thyroid disorder: Hyper/Hypothyroidism

2.5) Rare: Hyperparathyroidism, Acromegaly, Renin secreting tumor

Hematuria, Edema, 

Pulmonary edema, 

Abdominal discomfort, 

Drug induced AKI/HyperK, 

Extra-renal manifestation, 

Familial Hx., Resistant HT 

Resistant HT, HypoK, 

Weakness, Wt. gain/Loss, 

Paroxysmal HT, Palpitation, 

Clinical syndrome



3. Cardiovascular: Coarctation of aorta, TKA

5. Drugs: 

NSAIDs, Glucocorticoids, CNIs, OCPs (mild HT), VEGF inhibitors, TKI, Nasal 
decongestant(Phenylephrine), Diet pills(phenylpropanolamine, sibutramine), Methylphenidate, 
chronic high dose paracetamol (4g/d)

Cocaine, Amphetamine

Exogenous mineralocorticoids, ESA, Anabolic steroids

Herbal remedies: ephedra/ma-huang

Lifestyle: Excessive alc. / Tobacco use, Heavy caffeine, High sodium intake, Black licorice root

Abnormal X-ray, Inter-

limb blood pressure 

discrepancy, Neuro.def., 

Distal ischemia

Secondary hypertension: 6 Causes

4. OSA

History, other adverse effect

Obesity, Resistant HT, Daytime sleepiness, 

Snoring/gasping during sleep



6. Genetics

6.1 Genetic endocrine: MEN2A & B (Pheochromocytoma), NF-I 
(Essential HT, Pheochromocytoma, FMD>RAS), VHL 
(Pheochromocytoma, RCC, PKD)

6.2 Genetic nephrology: PKD (PKD1/2, Tuberous sclerosis TSC2), Glom. 
(Alport)

6.3 Monogenic Hypertension:  GRA, AME, CAH, Liddle’s syndrome, PHA 
type2 (Gordon syndrome), Geller

Familial History, Clinical syndrome

Secondary hypertension: 6 Causes



• Secondary hypertension: 5%-25 % of all adult hypertension

• Most common: OSA (25%-50%) 

• Primary aldosteronism (PA)

: 5%-10% of all hypertension

: 20% of  resistant hypertension

: Spontaneous hypokalemia 20%-50%

• Atherosclerotic renal artery disease

: 14%-40%

: Cause 2nd HT 0.1%-5%

• Resistant hypertension: OSA, PA, RVD, Pheo./Paragan., CKD 

Secondary hypertension: Entry clues

Common: 

OSA (25-50%), CKD (14%),    

PA (5-25%), Drug (2-20%), 

RVD (0.1-5%)

Rare: Hypo/Hyperthyroidism (<1%), 

Pheo./Paragang. (<0.6%), Coarctation (0.1%), 

Cushing (<0.1%), PHPT (rare), Acromegaly 

(rare), other mineralocorticoid excess (rare) 



Secondary hypertension: Entry clues

Resistant HT

Previous Hx(<40 y)

Previous 

Hx

PE

PE

Late onset

Clinical syndrome

PA

Character of HT

Cushing, Nephritis, PKD, 

RVD, Coarct./TKA



Secondary hypertension: Entry clues

PA Clinical syndrome

มาดว้ยอาการอืน่: 

ปวดศรีษะ, ปวดเมือ่ยกลา้มเนือ้ ออ่น

แรง, Target organ damage, 

Clinical syndrome

HT structure

➔ อาการไม่ชดัเจน approachไม่ได ้

➔ ไม่แน่ใจClinical syndrome / 

หาโครงพูด



Secondary hypertension: Approach

1. Clues to secondary HT

1.1) Character of HT

1.2) Clinical setting / syndrome

2. DDx cause: Clinical

3. Review of systems/PE, target organ 
damage, co-morbidity, drugs

4. Investigation



TOD / HMOD

Gr.1&2: Copper wire, AV nicking 

➔ Long duration

Gr.3&4: Cotton wool spots, Hemorrhage, Papilledema 

➔ ACC. HT

CKD, Albuminuria

PAD



TOD / HMOD: 
History & Physical 

examination

Eye ground



Secondary hypertension: DDx

Age onsetCVS: young age

All age

RVD: Bimodal age

Young age Middle-aged adults

Middle-aged adults

Adolescents and young adults



Secondary hypertension: DDx



Secondary 
hypertension: DDx

Primary aldosteronism

• Resistant HT

• HT + OSA 

Screening
• Electrolyte, Kidney function, Renal 

K loss
• PAC, PAC/PRA (correct K + 

withdrawal MRA 4-6 week)

Confirmatory test
• Saline loading test
• Adrenal CT scan
• AVS

ตรวจตา, CVD



Secondary 
hypertension: DDx

Obstructive sleep apnea
• Resistant HT

• STOP-Bang

• AF

Test
• Polysomnography

M > 17 inches

F > 16 inches



Secondary hypertension: DDx

AD Polycystic kidney disease
• HT (50-70% prior GFR decline) onset 30 y 

• Nocturia, polyuria

• Abdominal or flank pain / Abdominal mass

• Gross hematuria

• Recurrent UTI, Nephrolithiasis

• CKD / ESKD

• Hepatomegaly, MVP, ICA

• Familial history

Test
• Kidney function, UA

• Imaging

• Gene

CKD (CGN)

• HT in the young

• Edema

• CKD

• Hematuria / Foamy urine

• (Extra renal manifestation)

Test
• Kidney function, UA

• Serology

• Pathology

>40-45 y



Bimanual palpation

Ask Pt. to take a deep breath

Get above mass at flank

Index finger 

at 12th rib 

Sense of mass



Secondary 
hypertension: DDx

Renovascular hypertension
• Resistant HT

• Abrupt onset, worsening to control 

• Sudden / unexplained pulmonary 

edema 

Screening
• Electrolyte, Kidney function

• US kidney / US doppler

• MRA, CT arteriography

Confirmatory test
• Angiography



Abdominal bruit

• Supine position
• Location: all four quadrants
• Renal artery: epigastrium, costal 

margin, above umbilicus lateral to 
midline, (flank / CVA) 

Bell

Hold breath

High-pitched, 

systolic ±

diastolic



Secondary hypertension: DDx

Renovascular hypertension Polyarteritis nodosa Male>Female  / 40-60

≥5

Takayasu arteritis

20-30 y



Secondary hypertension: DDx

Aortic coarctation
• Young adult with HT 

(age<30y)
• BP higher in upper 

extremities than lower
• Absent femoral pulse
• Continuous murmur over 

back/chest
• Abdominal bruit
Test
• CXR: Figure of 3 sign / 

Inferior rib notching  
(Roesler sign)

• Echo.
• CT angiogram/MRA

Cushing

• Rapid wt. gain

• Proximal muscle 

weakness

• Hyperglycemia

• Easily bruising

• Violaceous striae

• Hirsutism

• Dorsal/supraclav. fat 

pad

• Central obesity, 

moon face

• Facial plethora

Pheochromocytoma
/Paraganglioma

• Resistant HT

• Orthostatic HT

• Paroxysmal

• Spell, BP lability

• Headache, sweating. 

Palpitation, piloerection

• Adrenal incidentaloma

• Familial history

• Syndrome: e.g., Skin: 

café-au-lait spot, 

neurofibromatosis / 

MEN2 / VHL



Pheochromocytoma/Paraganglioma

Cutaneous lichen amyloidosis

Med PA Phe / MEN-2A / RET gene

Marfanoid Mucosal neuromas

Med Phe Mu Ma / MEN-2B / RET gene

Café-au-lait macules

Neurofibroma
Axillary/Ing. skin 

fold freckling
Neurofibromatosis / NF-1 gene

Cerebellar 

hemangioblastoma

Retinal 

hemangioblastoma

Von-Hippel-

Lindau

VHL gene



Endocrine hypertension
PAC / PRA

HT + Hypokalemia 

with renal K loss

PA: 28%

RVD: 13%

Cushing: 6%

➔ Drug: 44%



Medications/

Substances



Secondary hypertension: Approach

1. Clues to secondary HT

1.1) Character of HT

1.2) Clinical setting / syndrome

2. DDx: Clinical

2.1) Endocrine HT
➔ DDx แมไ้มม่ี Clues: PA, Pheo.

➔ มCีlinical clues: Cushing, Thyroid, Acromegaly, Pheo.

➔ Genetic endocrine “esp. Pheochromocytoma”
2.2) HT + Hypokalemia (ถ้าซกัประวติัได้) ➔ PAC / PRA

 2.3) Kidney disease ➔ RVD / PKD / Glom.
2.4) อ่ืนๆ เช่น CVS / ยา / Monogenic  HT: AME / Gordon / Liddle

3. Review of systems/PE, target organ damage, co-morbidity, drugs

4. Investigation



Secondary hypertension: Review



Case 1

• A 39-year-old woman presented with intermittent scalp tightness for 6 years. 

“ปวดตงึศรีษะมา 6 ปี”

• The pain was mild, dull, and episodic, lasting less than 30 minutes and resolving 

spontaneously.

• She denied weakness, numbness, speech difficulty, visual or hearing changes, 

dizziness, or gait instability.

• 2 years ago, she also reports intermittent bilateral thigh muscle pain and episodic 

proximal thigh weakness lasting 7–8 hours, which improves with analgesics.

• Physical exam.: BP 170/100 mmHg, BMI 29 kg/m2, CVS/RS/Neuro. system WNL

Further Hx & PE ?

How to approach ?



Renovascular hypertension

1. Atherosclerotic RAS (ARAS)
2. Fibromuscular disease (FMD)
3. Extrinsic fibrous band
4. Renal trauma (Dissection/Page 

kidney/Segmental renal 
infarction)

5. Aortic dissection, Arterial 
embolus

6. Miscellaneous: malignancy, 
hypercoagulable stage

ARAS FMD

Men & Woman Woman

Age>50 y, older age <40 y (mean 52 y)

Atherosclerotic disease absent

Location: Proximal third Middle to distal third

Irregular vessel wall String of beads

Nearly total occlusion Rare total occlusion

Ischemic atrophy Rare in ischemia

Medication +/-

angioplasty
Angioplasty

Causes



Renovascular hypertension

RAAS ↑ ↑

X flash 

pulmonary 

edema

Pressure 

natriuresis

Response RAASi

↑ ↑

RAAS ↑

flash 

pulmonary 

edema

Response RAASi

↑ 



Renovascular hypertensionInvestigation

Doppler US
PSV > 180 cm/s
RAR > 3.5



Renovascular hypertensionManagement

ARAS ➔ Medication

FMD ➔ Percutaneous  

renal artery angiography

Revascularization in ARAS  

➔ Fail medication with 

symptom
AHA/ACC 2025

ESC 2024



Renovascular hypertensionManagement

ESC/ESH 2018



ESC/ESH 2018



Renovascular hypertensionManagement

FMD

ESC 2024



Renovascular hypertensionManagement

Atherosclerotic RAS

“Revascularization”

ESC 2024

ESC 2024



Renovascular hypertensionManagement

Atherosclerotic RAS

“Revascularization”
KDIGO 2022



Case 2

• A 65-year-old man presented with worsening BP 
control over last 2 months “ความดันโลหิตคุมไดแ้ยล่ง ในช่วง 2 ปี”

• Underlying diseases: T2DM, HT, CAD, CKD G3, PAD
• His BP are now consistently above 150/90 mmHg with 

bilateral pitting edema. Current treatment: “ยาความดัน 4 ชนิด 
ยาขับปัสสาวะ 1 ชนิด”

• Two months ago: progression of CKD from G3 to G4. 
“หลงัปรบัเพิ่มยาความดนั”

• Physical exam.: BP 160/90 mmHg (all ext.),

CVS/RS/Neuro. system WNL

Eye exam.?          Further PE ?

Resistant HT ?    How to approach ?

Eye ground: copper wire / AV nicking 

Cotton wool



Resistant hypertension

AHA/ACC 2025

ESC 2024



Resistant hypertension

AHA/ACC 2025

ESC 2024



Case 3
• A 40-year-old man presented with hypertension “ตรวจพบความดันโลหติสูง”

• 7 years ago, he was diagnosed with hypertension during hospitalization for a leg 

fracture and was started on one antihypertensive medication.

• 2 years ago, his BP became poorly controlled, and he was noted to have worsening 

kidney function. 

• 1 year ago, his BP became uncontrolled again, and medications were increased. 

• He denied hematuria, foamy urine, or changes in urine output at that time; however, 

he had a history of recurrent right flank pain.

• Physical exam.: BP 160/90 mmHg (all ext.), liver span 13 cm., no abdominal bruit, 

no edema
Further Hx & PE ?

How to approach ?



Case 3
• A 40-year-old man presented with hypertension “ตรวจพบความดันโลหติสูง”

• 7 years ago, he was diagnosed with hypertension during hospitalization for a leg 

fracture and was started on one antihypertensive medication.

• 2 years ago, his BP became poorly controlled, and he was noted to have worsening 

kidney function. 

• 1 year ago, his BP became uncontrolled again, and medications were increased. 

• He denied hematuria, foamy urine, or changes in urine output at that time; however, 

he had a history of recurrent right flank pain.

• Physical exam.: BP 160/90 mmHg (all ext.), liver span 13 cm., no abdominal bruit, 

no edema, bimanual palpation positive both sides
Further Hx & PE ?

How to approach ?



Polycystic kidney 

disease

Cystic kidney disease

- Size of kidney

- Extra-renal 

manifestation/tumor

- Familial history



Polycystic kidney disease

ADPKD
- A group of inherited disorders

- Kidney cyst + extra-renal 

manifestation

- Single pathogenic variants

- AD inheritance (De novo 20%)

AJKD 2025

ADPKD - (causal gene)



ADPKD Clinical manifestation

Kidney enlargement  30-40 y

ESKD PKD1 56-68 y

PKD2 78 y

KDIGO 2025Liver enlargement  >30 y



ADPKD Clinical manifestation

Nature review 2018



ADPKD Clinical manifestation

Nature review 2018



ADPKDDiagnosis

KDIGO 2025

• DDx of kidney cysts

• Positive or Negative 

family history

• Kidney cyst count

> Age

> Dx or R/O

Positive family history



ADPKDDiagnosis



ADPKDDiagnosis

KDIGO 2025

• DDx of kidney cysts

• Positive or Negative 

family history

• Kidney cyst count

> Age

> Dx or R/O

Positive family history



ADPKDDiagnosis



ADPKD

Diagnosis

KDIGO 2025

• DDx of kidney cysts

• Positive or Negative 

family history

• Kidney cyst count

> Age

> Dx or R/O

Negative family history



ADPKD

JAMA 2025

Diagnosis

Negative family history



ADPKDDiagnosis



Management

Prognosis assessment

ADPKD

Age onset

Hemorrhagic 

cyst

Metabolic

ท าตวัเอง

Male
PKD1

Truncated



Management

Prognosis assessment

ADPKD

Age onset

Kidney size/y

or /age

↓GFRPKD1

Truncated

PROPKD score

PROPKD: 7-9

MIC: E, D



Mayo Imaging Classification (MIC)



PROPKD score



ADPKD Management



ADPKD

Lifestyle

Management



ADPKD Management

BP control



ADPKD Management

Complications: hematuria/pain/infection/stone





ADPKD Management

Tolvaptan

*Rapid progression

*Mayo 1C

*Hx eGFR decline



ADPKD Management

Extra-renal manifestation



ADPKD Management

Extra-renal manifestation



ADPKD Management



Secondary hypertension: Approach

1. Clues to secondary HT

1.1) Character of HT

1.2) Clinical setting / syndrome

2. DDx: Clinical

2.1) Endocrine HT
➔ DDx แมไ้มม่ี Clues: PA, Pheo.

➔ มCีlinical clues: Cushing, Thyroid, Acromegaly, Pheo.

➔ Genetic endocrine “esp. Pheochromocytoma”
2.2) HT + Hypokalemia (ถ้าซกัประวติัได้) ➔ PAC / PRA

 2.3) Kidney disease ➔ RVD / PKD / Glom.
2.4) อ่ืนๆ เช่น CVS / ยา / Monogenic  HT: AME / Gordon / Liddle

3. Review of systems/PE, target organ damage, co-morbidity, drugs

4. Investigation
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