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Secondary arterial hypertension: when, who,
and how to screen?
Table | Owverview of the most common causes for secondary hypertension
Secondary cause Prevalenes®  Prevalence  History Sereening
CHaitructive doap =5_15% = 30% Saaring. daplime ileepais, S reening quisticnnre;
aprice mcrming headache, Irritability potyiomnograpty
Renal parenchymal 1.6—-R0% 2-10% Loss of good BP-control diabetes; Creativine, ultrasound of the
diseass sk generalized iy
atlwr wa lurusi; garevicas renal
failure: nocturia
Renal artery s1enosis 1.0-800% 25-20% Generalized atherosclerosls; Cruplex, or T, or MR or
diaboioy smeking ros e arygagraphy (drive by}
flush pulmonary codoma
Primary aldosteronism 14— 10% &—2¥% Fatigee; constipatkon; podyuris, Aldosterone —renin ratic
palydpaia (AR
Thyroid discase 1-2% 1-3% Hygrerthrpr cuvcliury, palis Laliona, TSH
wolght loss, arccloty. hoat
intolerance: Hypothyrecaiam:
waight gain, latigue. obstipation
Cushing’s Syndrema 0.5% == 1.0% Weight gain; immpatance; fatigue; 24 h urinary cortacl;
psychological dhanges; decamathasone testing
pobpdypsia and polypsria
Prasochromoacytoma 0.2-05% =1% Headsehe: palpitations: lushing Plasras-matanephrines; 24 b
arinty vrirary ratecholamine
Coarctation of the =1% 1% Headache: nose bleeding: leg Cardiac ulrasound
A0 waakriess or clasdicatio
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Etiology of 7805 in-patients with hypertension
o o 1k LS R TR 2 in People’s Hospital of Xinjiang from 1997.7~2008.7
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Etiology of 7805 in-patients with hypertension in
People’s Hospital of Xinjiang from 1997.7~2008.7

Case

Number 5252

Constituent

ratio(%) SO0

EH: essential hypertension RH: renal hypertension RVH: renovascuiar hypertension
PA: primary aldosteronism PMC: pheochromocytoma CS: cushing syndrome

0SAS: obstructive sleep apnea syndrome

-_—-—_m == m H B N Il I ‘I I

Number Change of SH per year (1997.7 ~ 2008.7, add to 1523)

Etiology of 7805 in-patients with hypertension in
People’s Hospital of Xinjiang from 1997.7~2008.7

Case

Number 6282 119 104 307 65 5 12

Constituent

ratio(%) 80.49 1.52 1.33 3.93 0.83 0.07 0.15 . 11.05

EH: essential hypertension RH: renal hypertension : / = by pertension
PA: primary aldosteronism PMC: pheochromocytoma CS: cushing syndrome

0SAS: obstructive sleep apnea syndrome
e ML A &

Number Change of SH per year (1997.7 ~ 2008.7, add to 1523)
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Medical history Clinical findings
= Snoring
= Exaggerated daytime sleopiness = =
* Moming headaches { ) - Marrow uppaer sirway
* Lack of congentration i — - farge nack (m > 42, w > 3 om)
* Inta ity o -macrogiassia
* Icreassd Irequency of motor vehicle ) {
sccidorts | o ——— Zih ABPM
/ = A -NON-CIppEr
_.i - Aachycasdia andior bracycands
i T ! —— .
| e Laft ventricular hypartrophy
f i, Cor pulmanali
= o
R Tl LY Pulmonary hypertension
How to screen \
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Figure 3 Medical hisory, clieal frdogs, and soreening work-up In patients with suspectid  obstructhvie sheep apnoea. AHL
apnoes-hypopnosa-indes: 4 h-ABPH, 24 h ambulanory blood-pressune monitoring.

Etiology of 7809 in-patients with hypertension in
People’s Hospital of Xinjiang from 1997~2008

EH RH RVE PA PMC CS Hyperthy Hypothy OSAS Add to
(Case number 6282 119 10 307 65 5 12 49 862 7805

Constituentratio (%) 8049 152 135 393 083 007 0I5 063 1105 100

EH: essential hypertension RH: renal hypertension RVH: renovascular hypertension
PA: primary aldosteronism PMC: pheochromocytoma CS: cushing syndrome

0SAS: ebstructive sleep apnea syndrome

ot LR

Number Change of SH per year (1997 ~ 2008, add to 1723)




Medical history [ Clinical and laboratory

S é’,‘?‘a findings

= Muncio weaknsas 2 =

= Polyuris, Pelydipais _ 24k ABPM

* ConsBipation | | “Sgvers hyDerEnsion

~dacased nochaimal dipping

How to screen

Plasma renin activity (PRA) -
Plasma sldcaterans eoncantration [PAC) t
Allosterone-renin-ratio (ARR) 1

/ VI- \!l . Musclo weakngss

— L¥:hypartrophy
—— Myocandtal forosis

PRA T FRA L PRA & -
PAC 4 PAC + PAC 4 Plasams
ARR 3 ARR T ARR 3 / - Aldosterans T
L 4 | “Renind,
'I' g _*- & # " M -k
hyparaldont dineases - Mg
e 5P - Meinboic sihaions
[ conmmmatory testing |
+ _I Urme
.MMHMEGTHHN#] T:ﬂm i
+ Ma® %
| Adrenal vein samping 2 ichei

I boded &
[ee] Laea | B e s B 2 i 11

R I

Flgure 5 Medical hisiory, cinical fisdings, and soroening wor-ug In patients with suspecied primany akdostarcrisn, PRA, plama renin actiity.
PAC, plasma aldosvenore conderaration: AR, sldosterone—nenin rako; 24 h-ABH, 24 h ambulatony blocd-pressure monkoring L. efl venricos-
Lz K, patassiuen; Ma *, sinern, Mg, imagresiure APA, ahlonto e gnokic g aderora; IHA, idopabic yperaldastenmabin

Etiology of 7809 in-patients with hypertension in
People’s Hospif2! of Xinjiang from 1997~2008

EH "RH RVH PA PMC CS Hyperthy Hypothy OSAS Add to
Case number 6282 119 104 307 65 5 12 49 862 7805

Constituent ratio (%) 8049 1.52 133 7393 083 007 0I5 063 1105 100

EH: essential hypertension RH: renal hypertension RVH: renovascular hypertension
PA: primary aldosteronism PMC: pheochromocytoma CS: cushing syndrome
0SAS: obstructive sleep apnea syndrome

Number Change of SH per year (1997 ~ 2008, add to 1723)

e Enabay




Stencmin Ambigous mault  No slenoais [ ) |
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Renal angiography and | .tﬁ\
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Flgure 4 Medcal kistory, dinical findinge. and screening work-up in patients ‘with suspecied atherosclenotic renal artery stenoss ACE-L
Ingiotensm-comerting ennyme nhinitor, ARE, angintensin-receptor blockes: 24 h-ARPM, 24 b ambukatony biocd-pressuce monoring K, potast.
sl MY sodum,

BN JIEIHMEREIE: 1) AP EISE R
T (PG) >20mmHg, 2) #&PHEZ>10
mmHg, 3) FiiiEfkE4% (FFR) <0.8.

Medical history = Clinical an-d_l;bnratury
* Smaking, disbates L 7‘_:’ findings
+ Generalizod atherosch L
*+ 4 ramal function with ACE-FARE b 24n ABPW
* reewmrent Aush pulmenary sdoma » . “pEETe ypriRnTon
* BAViIRE OF Suddon worsening of " -reverse nocturnal dipping
g 1] l_ia e ﬁmﬂlw artery disoans
o EBRELIAIRE — g
o [RiGEZ MR, BER g Pk plmaniary silems
o EAMFIFMEIEREI { o T S
o HIIEEERSE | Secondary hyperaldostoranism
° 'ﬁﬂﬂiﬁiﬁ ] H e T plasma rening, J K" and Ha'}
I _-,. L H""‘n.
L -.. | 1 l-.--- . ~—
How t sutsen p ! \)\ Abdominal brults
Duplex sonography or | 41 i
compiror g .
mlgnﬂ.lcmn‘::mw I _-_._'_._:;H“F:l| vk ular
2 1 W | AERASERRH RS, MEERA
rl BEK 3 E S R R EIA 70% bl E SRR,
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Inclusion criteria for subjects —
N
from 1st Jan 2010 to 31st Dec

2010 201041/ 1H~2010
outpatient, >18 years of age #£12A31H
the first visit for stage 2
hypertension (>160/100mmHg) ; BP

could not be controlled under 11 E>160/100mmHg#]12
140/90mmHg even if two or more than

two kinds of anti-hypertensive B e R M T PR LB R

medications at least for two weeks

> 18% 1L

2590 LA 12 2 1 AT5 AR

>140/90mmHg.
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Procedure of secondary hypertension screening

NL B
primary screening

AR BAE R * Obstructive sleep apnea syndrome: polysomnography;
Suspected patients
were advised *®@rimary aldosternism: ARR, aline loading test, adrenal
hospitalization vein sampling, CT;
* Renovascular hypertension: angiogram and/or computed
tomography angiography
renal; renovascular; 'S5 11145 ; * Renal parenchymal disease: hematuria and proteinuria,
endocrinological; P 4% pathological diagnosis after Kidney biopsy;
OSAS-related; [ 2& 4 FEHR IR & {5
phsychology-related; }&##.0oE *Pheochiromocytoma: Plasma catecholamines, CT/MR],
hypertension pathological examination.

Gold standard of diagnosis for several SH

Obstructive sleep apnea syndrome: polysomnography;
Primary aldosternism: saline loading test, adrenal vein
sampling, CT;

m Renovascular kypertension: angiogram andjor
computed tomography angiography;
Renal parencﬁyma[ disease: hematuria and proteinuria,
pathological diagnosis after Kidney biopsy;

Q’ﬁeocﬁromocytoma: Plasma catecholamines, CT/MR],
pathological examination.
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the baseline data for 3003 objects were Included in the study

Mal
Characteristics total (h=3003) oo females (n=1405)
(n=1598)

Age (yrs) 51.97+13.15 49.54+13.07 54.76+12.69 <0.001
BMI (kg/m?) 26.95+4.01 27.42+3.65 26.40+4.32 <0.001
Duration of hypertension (yrs) 4 (1,10) 3(1,10) 5 (1,10) <0.001
Family history of hypertension 2020
n (%) (67.3%) 1055 (66.0%) 964 (68.6%) 0.131
Systolic blood prssure (mmHg) 141'69;—“21'5 142.15+21.14 141.17+21.95 0.215
Diastolic blood pressure
(mmHg) 91.08+14.79 93.63+15.03 88.18+13.96 <0.001
Fasting blood glucose (mmol/L) 5.31+1.54 5.27+1.43 5.36+1.65 0.100
Total cholesterol (mmol/L) 4.47+0.98 4.40+0.97 4.571+0.99 <0.001
LDL-C (mmol/L) 2.49+0.72 2.46+0.71 2.52+0.74 0.037
Diabetes mellitus n(%) 497 (16.6%) 265 (16.6%) 232 (16.5%) 0.958
Coronary artery disease n(%) 563 (18.7%) 270 (16.9%) 293 (20.9%) 0.006
Cerebrovascular disease n (%) 852 (28.4%) 412 (25.8%) 440 (31.3%) 0.001

3003451 & 75 <& HR 1330451 7 £ A T R 2L B B S B [ 38 75 RO PR s
1330 cases with secondary hypertension in 3003 hypertensive patients

%

Essential hypertension 55.71% 46.68% 65.98%
Secondary hypertension 44.29% 53.32% 34.02%
24.71% 34.67% 13.38%

PA 10.69% 12.27% 8.90%
PA 5.83% 5.32% 6.41%

PA+OSA 4.86% 6.95% 2.49%

Anxiety Disorders 4.66% 2.07% 7.62%
Renal Parenchyma Disease 1.80% 2.25% 1.28%
Hypothyroidism 1.03% 0.50% 1.64%
Renovascular hypertension 0.84% 0.94% 0.71%
Pheochromocytoma 0.10% 1 0.07% 0.14%
Cushing’s Syndrome 4 0.13% 0.13% 2 0.14%
Hyperthyroidism 0.10% 0.13% 0.07%
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