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# # 6270025030 : MAJOR MEDICINE
KEYWORD: Hypertension, Nocturnal hypertension, Non-dipping nocturnal blood pressure, Virologically
suppressed HIV-infected patients, Ambulatory blood pressure monitoring, Masked
hypertension
Gahn Nakornchai : Prevalence and Factors Associated with Nocturnal Hypertension and Non-dipping
Blood Pressure Determined by Ambulatory Blood Pressure Monitoring in Virologically Suppressed HIV-
infected Patients. Advisor: Asst. Prof. Pairoj Chattranukulchai, M.D. Co-advisor: Assoc. Prof. Anchalee

Avihingsanon, M.D., SARAWUT SIWAMOGSATHAM, M.D.

Background: Non-dipping nocturnal blood pressure (BP) is common and associated with increased
cardiovascular (CV) events in general population. Little is known about the prevalence and associated factors among

virologically suppressed HIV-infected patients.

Method: Well-treated HIV infected patients age 2 40 years with office BP < 140/90 mmHg underwent
24-hour ambulatory blood pressure measurement (ABPM). Hypertensive patients with current anti-hypertensive
treatment were excluded. Non-dipping nocturnal BP pattern was defined as decreased nocturnal decline in systolic

BP (SBP) less than 10%.

Result: A total 54 subjects were enrolled. The median age was 54.1 years (61% female) with 61.1%
dyslipidemia and 9.2% diabetes mellitus. The median BMI was 22.2 with an average GFR of 81 ml/minute/1.73 m2.
All of them were on combined anti-retroviral agents with a median duration of 22 years. The median CD4 cell count
was 653 cell/mm3 and all patients had current HIV-RNA < 50 copies/ml. An average percentage of interpretable BP
values measured over 24 hours was 85.2%. Non-dipping nocturnal BP pattern was prevalent in 46% of the subjects.
There was no significant association between the presence of non-dipping nocturnal BP and common atherosclerotic

risk factors. Prevalence of masked hypertension was 13%.

Conclusion: Non-dipping night-time BP is common among virologically suppressed HIV-infected

patients. The association with long-term adverse CV outcomes requires future prospective study.

Field of Study: Medicine Student's Signature .........cccceeeveiniinnn.
Academic Year: 2020 Advisor's Signature ..........cccoeeeeeeieennns
Co-advisor's Signature ..........cccccceeuvens

Co-advisor's Signature ..........ccccceeevenes
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ANDINUAN (Primary Research Question)
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Prevalence of non-dipping nocturnal blood pressure determined by ambulatory

blood pressure monitoring in virologically suppressed HIV-infected patients
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Factors associated with non-dipping nocturnal blood pressure
determined by ambulatory blood pressure monitoring in virologically

suppressed HIV-infected patients
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Prevalence of masked hypertension determined by ambulatory blood

pressure monitoring in virologically suppressed HIV-infected patients
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Baseline Characteristic
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Nocturnal non-dipping / - Familial history of
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- Inflammatory Increase risk of
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- Antiretroviral
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- Antihyperglycemic
- Lipid-lowering
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HIV-infected Patients in
HIV-NAT
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o

Total cardiovascular events (n=152) Stroke events (n=64) Coronary artery disease events (n=88)

]
0
p=0.014

=0.010

1.00

0.95

p=0034 <0.001

0.90 0.061

Event free survival

Nighttime home SBP (mmHg]
p=0.166 — Q1<108.7

— Q2 1087-1163

— Q31163-1237

— Q41237-1323
p<0.001 — Q5>132.3

T T T T T T T T T T T | T T T T T
1000 2000 3000 4000 5000 0 1000 2000 3000 4000 5000 0 1000 2000 3000 4000 5000

0.85

Number at risk
Follow-up (days) Follow-up (days) Follow-up (days)
Q1 510 447 309 264 150 510 447 309 264 150 510 447 309 264
Q2 512 434 205 253 130 512 434 295 253 130 512 434 295 253 130
Q3 508 427 292 237 130 508 427 292 237 130 508 427 292 237 130
Q4 514 437 316 256 132 514 437 316 256 132 514 437 316 256 132
Q5 501 409 266 217 101 501 409 266 217 101 501 409 266 217 101

Figure 3 WAANINAINNANWUTYBITIAINALIATA ILusazAde nanun1ina l2aYa lauas

VABALABA (Hypertension. 2019,73:1240-1248)
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ANAulatingiindnluimd vinld ABPM gnussquiudauniisluinousinisdiadaninzaau

pularingaluiuImenisineauaulaiings (Figure 4, 5)

wazuaanaan luauAn (Figure 6)

(2,3

" iatasiunanialsaviala

Optimal (mmHg)

<130/80
<120/75
= 130/80
<120/75
<115/65
= 100/65
<125/75

Table 1  Ambulatory and home blood pressure values (mmHg)

Interval

ABPM {consensus) Daytime

(Pop.-based) Draytime

Heme {consensus) Daytime

(Pop.-based) Daytime

ABPM {consensus) Mighttime

(Pop.-based) Mighttime

ABPM {consensus) 24 h

(Pop.-based) 24h

=<115/75

MNormal (mmHg)

<135/83
=125/80
< 135/85
< 125/80
<120/70
=110/70
<130/80
= 125/85

Elevated (mmHg)

=135/85
=130/85
>135/85
>130/85
=125/75
120070
=135/85
=>130/80

Consensus and pop.-based denocte consensus-based and population-based threshold, respectively. ABPM [population-bzsedj‘.' ABPM (consensus—based]:? Home {consensus-
based);” and Home (population-based) * ABPM, ambulatory blood pressure manitoring.

Figure 4 ugnainaiain1sdiadeniizainaulagingssaeinsavinnuaulainTinansia

WSaNIAER 1WA (European Heart Journal (2017) 38, 1112-1118)

FBmsmanuaulaia SBP (uu.Usan) DBP (ua.Usan)
mMsiaAnusuladnluaniuneuia > 140 uag/v3e > 90
myiannusuladinsneiniain > 135 LaY/%3D > 85
WANWTIT I
msiaeusiulafindaeniaia
ARAINTONINONIUINA
enusuladnedslutianansiu > 135 Lag/vie > 85
audulafinoaslutisnansiy > 120 uaz/m3o > 70
ausulafinadenaiu > 130 uaz/u3e > 80

SBP = systolic blood pressure, DBP = diastolic blood pressure

Figure 5 uamuin9insatnagen19zAaLlalingsaeazavinauaulaiinTinansf

Wi IAEAUNA (wuanmasnmlsanaiusailaiags luardjuavialy w.a. 2562)
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Cardiovascular Events Stroke
No. of No. of No. of
subjects events events
Normotension 2441 63 - 13 E =
1.36 (P = 0.0007) 2,01 (P<0.0001)
Prehypertension 2776 129 E 3 45 -
Normotension with 2.1 (P =0.006) 302 (P=001)
masked hypertension 198 14 —— 5 L]
Prehypertension with 2.08 (P < 0.0001) - 2.97 (P < 0.0001)
masked hypertension 900 %0 L
T T T T T T T T
051 2 4 8 051 2 4 8

Figure | Hazard ratios (HRs) for cardiovascular events and strokes associated with masked hypertension in subjects with normotension (< 120/
<80mmHg) or prehypertension (120-139/90-89 mmHg) according to their conventional blood pr‘ssas.sure.4 Participants with sustained normoten-
sion are the reference group. HRs are obtained from the KDACO database and are adjusted for cohort, sex, age, body mass index, smoking and
drinking, cholesterol, diabetes, and history of cardiovascular complications (with permission from Brguljan-Hitij et al*).

Figure 6 ugaansifseuieuniniialsaialauasaaaasn lungugilaeidniie Masked

hypertension (European Heart Journal (2017) 38, 1112-1118)

Figure 7 udndliiindnninyanusulafinusasdauliaNaALazinnein1sinase i

wansinaiu Tnaadusuladinazivigelugaeidn (Morning surge) wazanadluga91a

] '
=S

A . . a o a a = = 1 A
na19AL (Nocturnal dipping) 34 lunnaziniiranusulaindalndiafediaiainanuay

1
= o

anadlszinnifasas 10-20 edauiuTaaraIna1aiu uazlugly 5 dawansiiuna
iladeninasiapuauladingsiuansdsiuluisazaaauaa Tnafadanduasaninumu
Tatinngsludaanainansausarnlidiausulaindalnaeasanasiaandifaaay 10

u

tsznavlisng n19uslnAnAalua1UIUNIN N1NZUARNTY LazN1zuauliray Wusu @
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Blood Nighttime surge Morning surge

Pressure l A L 2

Arousal
REM sleep
Nocturia

Cold

Exercise
Work-site stress
Smoking
Alcohol (dinner)
Insomnia

Sleep apnea

Nighttime
Dipping ¥

Salt

Salt sensitivity

CKD

CHF

Diabetes

Structural vascular

disease G
Insomnia Basal BP Arising

‘ Nighttime (Sleep) Morning

Extreme
dipper

Figure 7 uaaNiNn1ailaguuladedaanaulaiagiganaNAAeuiunaNdgy uas

ademidnayin ldaauailaiags lugaaa1s197 (Hypertension. 2018;71:997-1009)

dl o a a = dl | A = o | o
nadasuudaspnusulafintalnamasdosnainaneAunauiLdiaainatedv
(Dipping status) @ xnsaAtandld Tnetdn 1 audesnIgausznieauaulaindalag
ALmI9AINAALLAZNANeTY uaziinlilgaisag 100 aveanuuAnfetas (Figure 8)

Ineaunsoutaeantudle 4 dsznmn (Figure 9) Ag

—_

o P A a ~ ' . & .
UALNINTRLAL 0 NTaRAAAL L78IN3T Reverse Dipper 198 Riser
$ae18% 0-10 (7891 Non-dipper

faziay 10-20 (78041 Dipper (n19zUnf)

W N

NNNINFeEA 20 (F8N91 Extreme dipper

% Dipping = (1- (mean SYS BP asleep/ mean SYS BP awake)) x 100

Figure 8 wamasn1sAIuInNInaEuuLavIadANALTa lpAIeaY luT9aINa1NAY

WU UTI91987IN AT
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Range Class
<0% Reverse dipper / Riser
- Non dipping BP
0-10% Non dipper
10-20% Dipper
>20% Extreme dipper

Figure 9 udaNTiRTIeNN19zANALTanAIRALTIUALWLLAY LT NaINANAAE AL

FIIAINANIY

N o \ vy Al v an o 4 a o a
N?Jm;m@u‘]_lzﬁlamfnQﬂQﬂwim?Uﬂﬁiun@lﬂQWNﬂmumuiﬂum@j\‘l RS TIANLNNIE

ANHNAUTATATATNALAALTNAINANALAARILIALNINGREIAY 10 WHANEUTLTINAN

[ %

na199u (Non-dipping nocturnal blood pressure) RN AL TINTIN (All-cause
%

mortality) ¥INN41NgH Dipping aeivdiltIg 1Aty 9ania Inawudnsnisdaiinagnsas

av 14.2 uaz 3.8 ANaau (Figure 10, 11) ©7 uazaannisnn Meta-analysis WL91A97N

v %

o a o a A A A A , A A
@ui@ﬂmsﬁﬂim@ml@ﬂu@gi@ LL@@I@@Lrﬂ@ﬂ‘ﬂ@@ﬂ\‘]u@ﬂﬂqqﬁ‘ﬂﬂﬂz 10 IUﬁQQLQ@’]ﬂ@'\\‘]ﬂuNN@

WnsmsnsiiaialauazvasndenatneilisiadAny (Figure 12) ©

o

o
©

o
)

Non-dippers

Proportion surviving

o
2]

-~
P !

Yeas 0 1 2 3 4 5 6 7 8 9 10 11

Dippers 261 261 252 220 185 160 424 97 43 4 44 16
Non-dippers 360 352 343 205 239 210 154 126 55 53 47 26

Figure 10 wlsenniiausnsniadsdan lugilaniuailaingsendnnguiid Dipping

uag Non-dipping nocturnal blood pressure (Am J Hypertens 2008; 21:92-97)
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Table 2. Main Effects and Heterogeneity Results of Meta-Analyses of Nocturnal BP Fall Parameters for
Prediction of All-Cause and Cardiovascular Mortalities, With and Without Adjustments for 24-Hour SBP

All-Cause Mortality

Cardiovascular Mortality

Main Effect Heterogeneity Main Effect Heterogeneity
Dipping Parameters Adjustment for 24-h SBP HR (95% Cl) T, [2 HR (95% Cl) T, I?
SBP-NDR (1-SD increment) Without 24-h SBP 1.18 (1.06-1.32)* 0.074, 35% 1.31 (1.14-1.50)* 0.100, 33%
With 24-h SBP 1.13(1.03-1.24)} 0.052, 20% 1.23 (1.08-1.40)* 0.082, 25%
24-h SBP (1-SD increment) With SBP-NDR 1.26 (1.15-1.39)t 0.052, 18% 1.51 (1.37-1.68)t <0.001, 0%
Nondipping (vs dipping) Without 24-h SBP 1.40(1.13-1.73)*  <0.001,0%  1.72(1.24-2.40)*  0.142,11%
With 24-h SBP 1.33(1.07-1.65)¢ <0.001, 0% 1.57 (1.15-2.15)¢ 0.066, 2%
Subgroups of dipping (vs normal dippers)
Extreme dippers Without 24-h SBP 0.72 (0.47-1.12) 0.154,8%  0.68(0.35-1.34) <0.001, 0%
With 24-h SBP 0.76 (0.47-1.24) 0.224, 15% 0.71 (0.36-1.41) <0.001, 0%
Reduced dippers Without 24-h SBP 1.17 (0.96-1.42) 0.096, 5% 1.40 (1.00-1.96) 0.205, 23%
With 24-h SBP 1.17 (0.90-1.53) 0.202, 40% 1.28 (0.89-1.84) 0.232, 27%
Reverse dippers Without 24-h SBP 1.88(1.07-3.31)f 0443 65%*  2.15(1.24-373)F  0.420,47%
With 24-h SBP 1.73(1.01-2.95)% 0.408, 60%% 1.84(1.08-3.15)t 0.382, 41%

BP indicates blood pressure; Cl, confidence interval; HR, hazard ratio; NDR, night-to-day ratio; and SBP, systolic blood pressure.
*P<0.01.

1P<0.001.

}P<0.05.

Figure 11 WAANAIINANNUETZNIWNANTAINAUT INAAAT IUTIIAINANALUAZERTINIT

alsmialauasyanniann TNiNeATINITALTIR (Hypertension. 2016:67:693-700)

Table 3. Adjusted Hazard Ratios for Death and Cardiovascular Events With the Night-Day Blood Pressure Ratio, Before and After
Additional Adjustment for 24-Hour Blood Pressure

Death NCV Death CV Death CvD CHD Stroke

Unadjusted for 24-hour BP
Blood pressure
Systolic BP
Diastolic BP

Adjusted for 24-hour BP
Blood pressure
Systolic BP
Diastolic BP

1.18% (1.07-1.30)
1.15% (1.04-1.28)

1.18%(1.03-1.35)
1.11 (0.96-1.28)

1.18* (1.03-1.37)
1.21% (1.04-1.40)

1.20% (1.07-1.34)
1.12 (0.99-1.25)

1.21%(1.03-1.43)
1.09 (0.91-1.30)

1.21* (1.02-1.43)
1.1 (0.93-1.32)

1.13%(1.02-1.24)  1.14(0.99-1.30) 1.11(0.96-1.28) 1.11(0.99-1.25)  1.14(0.96-1.35)  1.10(0.93-1.30)
1.14*(1.02-1.26)  1.09(0.94-1.26)  1.20* (1.03-1.39) 109(0.97-1.23)  1.07(0.89-1.28)  1.07 (0.89-1.28)

Data are hazard ratios (95% confidence intervals) for each 1 standard deviation higher night-day blood pressure ratio, stratified for study and adjusted for age,
gender, smoking, total cholesterol, diabetes, and antihypertensive treatment, and, in addition, for 24-hour ABP.

Significance of hazard ratios: *P=0.05; 1P=0.01; $+P=0.001.
BP indicates blood pressure; CHD, coronary heart disease; CV, cardiovascular; CVD, cardiovascular disease; NCV, noncardiovascular.

Figure 12 WAANAIINENNUEIZNINAITAIINALT (AR IT2919a1NANALIIAIINAL
lafingalnaiadsuas nuealnaiadefusasnnialsai lauasiaenden sIuEsAsINIg

@398 (Hypertension. 2008;51:55-61)
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agilafimuianddaaivayuinnnzanuiulainialaaedsdoainaiahu

anastiaendnFasay 10 Wamauiutialaina1sds (Non-dipping nocturnal blood

' '
o =

pressure) uanunsonwulaluilszansinllnladfininzaruaulalings (Normotension)

Tramufs 708 AuAINauIugLdnFNIdaTsNA 1992 AL AR 35% TB9VIIUNA UAZAIN

[ %

o . . Y Y a dld o a a 1
N179N1 Adjusted analysis WU’J']QL“II’]?QN’]@HV]MF]Q']Nﬂlﬁﬂﬂlﬂﬂﬂm WERTIANLNIIE Non-

o

dipping noctural blood pressure H8RIMNTALTIANINNIINGN Dipping BeiNgHIRIA ARy

(Figure 13)

[ Dipper
B Noadipper
3 s = — )}/ —p=.00m -
o ' p o= NG| '
% 2 ;1:._')]"
g ¥ o] ¢
: 3
100 3
0 . : 3
Normal BP Elevated BP

FIGURE 1. Adjusted HRs (95% ClIs) of total CVD events at the
[final evaluation. Adjustments were applied for sex, age, diabetes,
hypertension treatment time (none, awakening, or bedtime), dur-
ation of nighttime sleep, and chronic kidney disease. Participants
were categorized into groups according to dipping status and BP
level (normal or elevated) at their final evaluation. A subject was
defined as a dipper if the sleep-time relative SBP decline was
=10%, and as a non-dipper otherwise. Ambulatory BP was con-
sidered normal if the awake SBP/DBP means were <135/85 mm
Hg and the asleep SBP/DBP means were <120/70 mm Hg, and
elevated otherwise.

1 1 14
Figure 13 meﬁq@”mmnwmwﬁt,ﬁyﬁuhn@w Non-dipping nocturnal blood pressure

(Chronobiology International, 30(1-2): 87-98, (2013))
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TuiTaqiiy dRaialerleddguaimiudausuasiantunnaunasannlisunissnm
pagl Highly Active Antiretroviral Therapy (HAART) (Figure 14) " uaswugnaniinae4nns
AT lsainlawaznaenideaiuunduiiuninay Ingainniafiudeasyated J. Rodger
et al. ludAnmatanledn ldiunisinwuwaznsanuime luaa Ataesedng 350-500

. o o A aa o 2 iy
copies/ml A% 3280 AL WUERIINTAETIRAIN IR lauaziaennenatNfanay 31

AMNANUIUELATIR TUUARE (62 AW) AINAAL (Figure 15) M

+ 80

+ 70

60

+ 50

—au— Deaths per 100 Person Years

—e— % Patients on HAART
40

1+ 30

Deaths per 100 Person Years
.
% of Patients on HAART

+ 20

1996 1997 1998 1999 2000 2001 2002 2003 2004
Time

Figure 14 uamsanuaugAnaeiatladnlasusndulafauazdnsnindaaanyesgiioeies

o399l 1996-2004 (J Acquir Immune Defic Syndr 2006,43:27Y34)

Anda3a199 R.A.van Zoest et.al. WLI1ANMNGNIBINIFNANIEAINAUTATRES
TudRnmaetledagszuinefonns 4 19 57 Tasnuunlduaznuninauiasauiauiv
dszansnlifingaieled anmsmesnisnmanunnzauauialinguinannalnianeds

(Multifactorial) (Figure 16) " Tasiutiaiiluanmeialyl 1 ang Wugnesy vsagiluuunig
1 v

o a aa A a A PR = a o
ANLUUTAR LL@Z@’]LﬁﬁlmLﬂﬂqqﬂm@Lﬂmiﬂq sﬁﬂmﬂq?ﬂﬂiﬁmLL@zL@u@ﬂ@iﬂﬂq?Lﬂ@ﬂqqgﬁﬂqqﬂmu

13,14) | !

ANRFIANNNTAALTBLAT DI UK UUANENT (Figure 17) L
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Table 2. Documented causes of the 62 deaths in the main analysis.

Cause of death

n (un)

AlIDS
Non-AlIDS
CVD or sudden death

Heart or vascular

MI or other ischemic heart disease
Stroke

Sudden death

Found dead

Malignancy
Unnatural deaths

Accident or other violent death
Substance abuse
Suicide

Infection (nonhepatitis)
Liver disease

Chronic viral hepatitis
Nonhepatitis liver failure

Digestive system disease
Respiratory system disease

Chronic obstructive lung disease
Other respiratory disease

CNS disease
Haematological disease
Unknown

Total

2 (3%)

19 (31%)

O = s b2

12 (19%)
11 (18%)
4
5
2
6 (10%)
5 (8%)
3
2
2 (3%)
2 (3%)

62 (100%)

., a Aa 2o Naly vo o & =~
Figure 15 uaaNaUMAN AL TR lugAnaaieT 039 Asun19ine Insmsaanuideluaen

Ej72MIN 350-500 copies/ml (AIDS 2013, 27:973-979)

Demographic
characteristics

Genetic predisposition Lifestyle Comorbidites

Hypertension

ARV-related changes in body|
composition

Immunodeficiency '"'"“;"";:“f;"";::’: A ARVs

D Conventional risk factors

D HIV-specific risk factors

Figure 16 WAANAUNAYANNITNANEAINAYIATAGS lugFmTatealed (Curr Opin HIV

AIDS 2017, 12:513-522)
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.
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Figure. Schematic representation of HIV-related mechanisms of hypertension. ART indicates antiretroviral therapy; CD163, cluster
of differentiation 163 protein; CD4, cluster of differentiation 4 helper T cell; CMV, cytomegalovirus; GALT, gut-associated lymphoid
tissue; IL-6, interleukin-6; LPS, lipopolysaccharide; RAAS, renin-angiotensin-aldosterone system; and sCD14, soluble cluster of
differentiation 14 protein.

4
Figure 17 u@aNaugIeanIaiianIzaNaulaiageannisingeedled

(Hypertension. 2018;72:44-55)

® n19LAA microbial gut translocation M ARANIIUAS lipopolysaccharide G
s arterial stiffness wae endothelial apoptosis NN

® 91AA chronic inflammation AINAN9UAY IL-6 LAz d-dimer HLANUU

i 1 4
® n19.17in salt and water retention AINITULLITTANTUNUSTNNANTW LRANIINTEHY
renin-angiotensin activating system AN
IS a o Iova d” a = -dl Yo o v ¥ o
HdayaansBdanudndRadeiet ladrnauntasunisinmsnsansulodauas
d” [ A v 1 . = a o a 1
pavanuiaalafaluiaanidpandi 50 copies/ml Hlaniaifinninzmnusulalingianasntng

UEIRAA “Vl’]\‘iﬂﬂ[ﬂLll‘ﬂL‘]_G“F;I‘]_Iﬂ‘]_lﬂm\IVISJVL"J?@sLuLﬂ@ﬂll’mﬂ')’] 50 copies/ml ‘M@Q[ﬂ@ﬁ]’]&ﬂ,ﬂ‘ﬂ

8 1 (Figure 18) ™
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80 . o VL<50 copies’mL
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—
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Time since ART initiation, years

Percentage free of hypertension

Fig. 2 Kaplan-Meier survival estimates of incident hypertension.
Abbreviations: ART, antiretroviral therapy; VL, HIV-1 viral load

Figure 18 uaaviNni1sazaanylaialuanaiiuasonisnaninzausulaings (BMC

Public Health (2020) 20:834)
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uni 3

AEALUUNITIAE
3.1 sLUIUIEN5IARE

UsztinsuazA1ag19luaNulIaY

e 1szgngunng (Target Population)
ARnmaialanlulszmalng

® 1lszannsNAn® (Study Population)
A 1 aa v = - oA | =~
dRnmaialadnidnsaunisAnenaesgutacNsaulasndnglng - aaainsiae -
EeFLAUA Wan1sAnEASEnIasuaatinaulsalend (HIV — NAT)

v
o

o dupaunisdpmgihaiiadndannimeass

o o

wnneERdsdninananslideyainaaiunisnmadnnusulalinmesessiinga

U

%

FanFandndn ul® (Ambulatory Blood Pressure Monitoring) tazianbig{taelu

6 1

AutANIINNRIENINgINg - DAAATIAL - LFATUAUA LNBN1TANHIAAN A
patinAulsaand (HIV - NAT) mngtlhaiiaanaulanididan azinnsyanauas
Tidayainaaiunaiufiniaanumneuasne1a
® nusinnsAnaenendaiasdndanlaseniien
1. fRniatetladangmeus 30 tauhl
v & a9 = - P 3 =
2. AnTaletlaanddnnnsAnEaasguTANTINtasyndg e - aadIaIAt -
e e dl =8 a o v aa v
LsesuaUR Nan1sANENIdEN1AuAaEnAulsARAg (HIV - NAT)
3. AATeeT laa lnsun1sinmaunga linulEuauaalusienie (Viral load <
50 copies/ml)
4. fRadaietladnausuladinadiiadaand 140/90 dadwumsilsan (Clinic
blood pressure)
® nusinnsAnRanataalAsaanaInlaaNIsiAY
1. fihenlidszasdidndonlasanis
v Y o
2. jilaesansss
® UARIALNY (Sample size determination)

PUIAFIDENNUASE TTgR9
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N = z° x P(1-P) / d2

Lfiﬂ N = Sample size

Z = Z statistic for a level of confidence

P = expected prevalence or proportion

d = precision (in proportion of one)

RN

- Z (for the level of confidence of 95%, which is conventional, Z

value = 1.96)

- P = 82 % #1489 INNIsANELAN YRS Borkum MS. et al.

- d=0.1

AU N = 65 AL
TinguiszanslulasanisAnwidduaesguennudniassndnlne-esesinsias-
waseflaus ansAne3denanatndulsaend (HIV-NAT) Uszneulilgas
Q’ﬂfmﬁmL%@L@ﬂ@ﬁﬁﬁé‘“umﬁﬂmLmzmm@iﬁwuﬂ?mwmﬁfﬂuéwmﬂ (Viral load
< 50 copies/ml)

a o

3.2 1uAauRlun1gALUUIUIRE

¥ o a

V‘I’Wﬂﬁﬁ‘ﬂumﬁuﬁﬁ‘ﬁ‘mﬂiﬁ‘ﬂdﬁLﬁﬁl')‘ll@ﬂm_lﬂ']ﬁ"]’%/ﬂ
o a I a o
NN198RlANT9IeY

d4lpsesnandene1alissadase a9l ANANIZNIINNITATLRIIUNTINE AT

WANEAARTNAINTINUNINENAE

weayryevinae luAugA NI IRz Ing-eeansae-lwaLsaTuALs tan1g

u

Anun3deneaatinaulsaeag (HIV-NAT)
MuuAIUIUgIdNfaAaE srazauazinurinIsdadangidnsandan (et

AALAANDIANANATENTININUAINE WAZNITARLENAIRNALTATABNAININUARE)

o VLS./VQJ Y ¥ 1

Sudayaainneuiailszansudan wazunidasedeidnsan

a

o

Aquazlayanaiuunneilszansidainaitalantadnonu uazliinansngulad

f1uAd IRt AT NAUAEIN TR N EUA TN 79N F9 9110 RE)
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waaNEutaNddaNuIdtangiddntan Tnelilinaduiveesduaie
anmalanes lumisdendnanniueanluni79n99:9713488 (Consent form

BNANTRULIING)

NENUNALTLAN9UATENINIR AL TR A AN AL IA T RTLAR AGIN AN AE R T1TR

(Ambulatory Blood Pressure Monitoring; ABPM) g% Microlife g"u Watch BP O3
A . Yo Y Y a o c:/ o [ %

78 Watch BP 03 A fib lfiugidndanaseidungn 24 alue Tngazianisdann 30

119 9211974 8.00 — 22.00 1. wazy)n 60 WINTENIN 22.00 - 8.00 1.

'
o A o o ]

wasRALATaInANAUIATNATY 24 FaTiaudn ey a AN fsRdEnanLATeedn

suladinldles uazihunAunanuweLaTedallseiidninaNazaanaeeidn
248l

dl v dl o o a o Ly o ¥ = 5
HalfAsasinauiulalinnduun unnedazindeyanismaaatpaniomasias

v ldszananatnuldsunsy Watch BP analyzer

= )

v dl 4 % Ly ¥ % 1 [
m@g@ﬂmmn%mmum?mmmmm@uﬂmmuyimmwm@hﬂmmmummm

3
A (1)

atingtias 1 1u 2 Tasssalln * A

1. a1uuNMaANsulainndsasadiluatinetasiasay 70 1990199 AAIH
o a ?/ A
AlaTRRauN A 1139

2. auun1iaANaulatinnadaatinatias 10 A ludaenanedu uay 7 As

ludaananapy

\Wedayacnunusinisnsagey aduazinnisnadnsinnugidnsaniddananani

y 4 d . y o o o v o o~ d
WuauuazAuuew et ldidsunsunatdnuenuasiuueudnfuausulainh
018 (Diary base) wazilFeLiauiuINaN1TIRade danandaznaase b

I aa o v a = dl dl dl 1 A = o

NEIINNTINAfEN1NEANNALTA IR ARAs N Asu TN N A AN e Uiy
Ta1a1nNaedL wiailu 4 dssnn Ae

1. tiegndnfesay 0 MseRmaL Fendn Reverse Dipper %38 Riser
faaiaz 0-10 3en91 Non-dipper

faeiaz 10-20 (39n91 Dipper (N19zUn#)

A won

UNNNFeaAT 20 (3ndn Extreme dipper



23

Tanquitivdlunnzpnusudaladmasanasipandtfouay 10 lugaanan

naNARIELALTaRa1nanedu ¥3e Non-dipping nocturnal blood pressure

sznaumag Non-dipper ka¢ Reverse dipper

mmm’mﬁﬁ@ﬁmm%mmﬁui@ﬁmgﬁ'mawummﬁu‘taﬁmﬁﬁﬂﬂﬂﬁ (Masked
hypertension) ANNAIRITAANLFIATIATTAR AN FaN S RS A TR LA
Faaiaan Fasialilil

1. Anusulafiniedsmananasdusnnninviawindy 135/85 faamastsen
2. ANUALIATRRALTIINANANIAY UNNNTVERWINTL 120/70 Sadmnstlsen
3. poudulalinedanaan 24 dlusunnndnviawingy 140/90 fadmstlsen

o Y Y Y Aa o ¥

WINEANNIAIANANNEALING Hadeazudedidndde uazdanansaaliidnadeinly

UEnunnemvinnisinsatitlszan iiananisnsaaidiinwasfunssnusall

vinniaifiudayadiali (Demographic data) AanszLLABNNIABFIWALTAYIN

T ! - - s A = a o an o

faullaseudnee-eedLAna-lualsasuaUs Wan1ANETISEnIeARtnANLisa

wad (HIV-NAT) iiatindeyalifimszinmnudunussdeninzanusulaingals

A A A v v | & A o o = . .

almasNanastinandnfagas 10 TudnasAuneuAunNatedu wsa Non-dipping
=3 ¥ o 1 d”

nocturnal blood pressure Tmﬂm‘umgam palli (Case report form

BNANTRULITING)

1. WA

2. 8¢

3. ptiunanne (Body Mass Index)

4. WOANTINNNTGULMT

5. TsALLNUU

6. lanlasiulunaaninangs

7. ANN1INN9ULR4 LA

8. 3unuimatetladluiaan (Viral load)

9. sxAunRAunuluaen (CD4 level)

10. 1inveaemulaFan lasy (Antiretroviral therapy)

11, svaizinansiaws basuensnulaga (Antiretroviral therapy)
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12. gnaw i lasuagdulsyan
® 1NNIILAITITRYA LATUIANNANTUEIB9TRYA

®  a3Un19998 APNNgUANIN e TInUS uartaueAeANIENITNNTIAY

3.3 MSFIUTINTAYS

=3 ¥ Ly !

® A uNAUTaNA: AUTANNNTINNATENININ-DRRALATIAL-LUBLEATLALS [NANT

a a

Anmn3daneaatinanulsaend (HIV-NAT)

¥ & ¥ o o 2 o
® NULBHA: UW.NTUR WATTE (HIRE)
Y o K v " o 9 o ¥ o a a o ¥
o hTunnteya: WW.NUA UAITY (E39e) IUAHUNARELL LA LNNNTRYAN

o v ¥

A vinnnssumudeya uaznsandeyaadluaaniiames aniuiinis

' o o o & '

Apnziidayasniuinatiflsyargueinnuioniassudwine-aeamsas-iuases

WAL an13AnHANEnaAannaulsaand (HIV-NAT) Taeldlilsunss IBM

SPSS Statistic 22

3.4 NMsATIzRdaYA

[ %

£ a o dsj 3 Y Y Qo O ¥ Y N
andayaluinuddai Usznavllsmagidnuiaaanuan 54 Au fidndauddannan
azlasunsiniesasdnpaulatinniasnfansaNdndnluis dayailiodsu (Baseline
. . N | a o a @ =
characteristic) 1895ldN3NAdRargNdLATElug LU Mean + SD wazundayainnnu

Jeauuazldan Median + Interquartile

= = ¥ . . . Y Y a o dl o o

#nnsufsennaudaya Baseline characteristic 184g1dn9a83atWaMIANANTUE
AunnzaNsulainga lnanilasuul asdaanainatspunauiudaanainateiuine 1
Chi-square test 4138 Fisher exact test &nv5LidagaienmnIn uazld Student t-test 17a

Wilcoxon rank-sum (Mann-Whitney) test ﬁﬂﬁ'ﬁ‘”ﬂ%’@;ﬂ@ﬁmﬁmm

An12AUI0L Odd ratio WAZ 95% Cl liNaALAIZINANNANRUT sz I Tade LAy
AusulainTalnaNl ALuLLa9AINA N ARINL LA LTI AINANNTY 998D9N190A
nzpnuaulainganAnusulaiaraiialng (Masked hypertension) WaziaN191n

v o o ' [ Qi ' = ' a [ a A dd‘ -dl
ANNANAUSTUINTasanAndazinasanisiia Anuaulaiadalnandasunlag
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F0908NANAUAEUALEAINANTN auTensian1r AN AUTaTRgITA N

TafimARIALNG (Masked hypertension) 11 Univariate analysis wag Adjusted analysis
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uny 4
NANI52]8

AMANHMzadlsEIINT lUUIRY

¥

£ 1 a o 3’/ va d’r daiv o o
FL 1990 TN RINNA 54 AL LﬁuaﬁlﬁLﬂﬂL@ﬂi@QV}?Uﬂ’]ﬁ‘ﬁ‘ﬂ‘H’WLL@U%"J"QW‘LILLQ?ZQ

ludemiiasndn 50 copies/ml lasunsdiaLATasTnA AUl inalaRnsansands

1%

an s InedayaninusulalinndnlataAeaanisinpnusulalindi5aegnfenay 82.5

ANNNIFIAAINABIATATINN A
wudayadasiallil Ae eneadnegn 54.1 T ilunangefessy 61 Hlsalusduly
P o o Ao = \ a o
aanAdangIiatay 61 waziunuauienay 9.2 NAaHutan aRaneLn 22.2 Alaniy
FRLNAT WUANRALINNTNNNIWIR9 bR (Creatinine clearance) 81 NadaanIsAauNisa 1.73

m’ naneasnIIuefulaiaedin 22 U uarA CD4 wAteti 653 wassfaNanLNms’

Total Systolic Diastolic
(n=54) Non-dipper Dipper Systolic ~ p-value Non-dipper Dipper Diastolic  p-value
Systolic (n=25) (n=29) Diastolic (n=21) (n=33)

Age 53 (49-60) 54 (48-60) 53(49-59) 0.85 54 (49-60) 50 (49-59) 0.78
Sex 0.20 0.63
Male 21(38.89) 12 (48.00) 9(31.03) 9 (42.86) 12 (36.36)
Female 33(61.11) 13 (52.00) 20 (68.97) 12 (57.14) 21(63.64)
DM 5(9.26) 4(16.00) 1 (3.45) 0.17 4(19.05) 1(3.03) 0.069
DLP 33(61.11) 16 (64.00) 17 (58.62) 0.69 13 (61.90) 20 (60.61) 0.92
GFR 83 (72-95) 83 (70-91) 85 (78-97) 0.14 78 (65-88) 87 (78-96) 0.054
Duration of HIV 22 (15-24) 21(13-25) 22 (17-24) 0.43 22 (15-25) 22 (15-24) 0.99
Duration after 13 (10-16) 13 (10-14) 14 (10-18) 0.41 13 (12-17) 12 (10-16) 0.39
suppressed VL
Current CD4 653 (469-757) 680 (445-970) 567 (471-746) 0.16 657 (445-1022) 635 (471-746) 0.41
NRTI 54 (100) 25 (100) 29 (100) N/A 21 (100) 33 (100) N/A
NNRTI 31(57.41) 15 (60.00) 16 (55.17) 0.72 15 (71.43) 16 (48.48) 0.096
] 7(12.96) 3(12.00) 4(13.79) 1.00 3(14.29) 4(12.12) 1.00
Integrase inhibitor 15 (27.78) 7 (28.00) 8 (27.59) 0.97 3(14.29) 12 (36.36) 0.077
Booster 8(14.81) 3(12.00) 5(17.24) 0.71 3(14.29) 5(15.15) 1.00
Smoking 1.00 0.82

Non-smoker 48 (88.89) 22 (88.00) 26 (89.66) 18 (85.71) 30(90.91)

Ex-smoker 2(3.70) 1(4.00) 1(3.45) 1(4.76) 1(3.03)

Smoker 4(7.41) 2(8.00) 2(6.90) 2(9.52) 2 (6.06)
BMI 22.25(19.5-25.0) 22.8(20.2-25.0) 21.1(18.9-24.4)  0.62  22.8(20.2-250) 21.9(18.9-244) 0.41

¥ v [

14
Table 1 4amidayanugIuaevgidn3deusianIunsanavaednNmlaialugaana

NANAUNLUAUNANTY
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anaAsEinuANgnIeInIRian1azAnusuladindalnaeaunanasiaandn
fazaz 10 ludaanannanepuiauiLdaalainateds (Non-dipping nocturnal blood
pressure) lugfamatatlednlasunisineuazamaldnumelu@en (VL < 50 copies/ml)

1%

uazliinnzanusulatnganine agnfeuas 46

Dipping patterns N (%)
<0% (Reverse dipper) 8(14.81)
0-10% (Non-dipper) 17 (31.48)
10-20% (Dipper) 27 (50.00)
>20 (Extreme dipper) 2(3.70)

= d’ o a a = d’ 1 =
Table 2 memmmijn?]mmﬂzjmluuﬂmm’mmfwmmTmm@@ﬂmmmnmmu

LA UT9198 7N AN T

Reverse Extreme dippers 4%

dippers 15%

Non-dip rs 50%

. d’ o a a N U ] = =
Figure 19 LLZW‘)\?F)’J’73\1?1‘7?/@\71‘7’7?LU@EIULL?J@GF’?Q’)JJ@HT@HW‘MVfﬁlﬂ?&’?ﬁ’)’?ﬂ‘ﬂ?\?ﬂ@’?\?ﬂuLWﬂU

AUNANIY
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ANNIANNENRUSIne 1 Univariate analysis Laz Adjusted analysis g4 ldwy
o o & 1 o dl 1 o a [ a a = dl
pNANNUSTTNdTadeNAIAdINkaTUAINTn U AN T ANALTainGd TnALRAE

AAAIUALNINFRLAT 10 TIUIAINANAUNLUALTIAINANTUY

Univariate analysis Adjusted analysis
Factors OR 95%Cl p-value OR adj 95%Cl p-value
Age>50 1.19 0.41-3.48 0.75 N/A N/A N/A
Male 2.05 0.68-6.23 0.21 1.88 0.60-5.86 0.28
DM 5.33 0.55-51.27 0.15 4.77 0.48-46.89 0.18
GFR<60 2.57 0.43-15.41 0.30 N/A N/A N/A
Current CD4>500 1.35 0.42-4.32 0.61 N/A N/A N/A

Table 3 WAANNITUIAINENNUETS 7/7’3’7\77_7/@‘\73/&@”ﬂ’?’)ilﬁ)uz\@‘i/?ﬁl“liﬂZﬁ?@L@@ﬂ@ﬁ)@\?%@ﬂﬂ’J’?

FERL 10 TIIIAINANAUALLILTINAINTY

ANHNTDINITAANIITANHAUIATRgINATIaN LA NI TnARTATWLING
(Masked hypertension) atifasias 13 Intutiadluy Arnsulalingsdiesnanady (Daytime
hypertension) agifasaz 7.4 Auanlalingstaina1sau (Nighttime hyperten3|on) agi

Seeaz 7.4 meqmﬁu‘lﬁ@ﬁmﬂqmaﬂ 24 Falu (24-hr hypertension) @F%IJ faeay 9.2

Patterns of masked hypertension N (%)
Daytime hypertension 4 (7.4)
Nighttime hypertension 4(7.4)
24-hour average hypertension 5(9.2)

Table 4 z,mmﬁomw?m/mmox Masked hypertension
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¥ 1

annsAnENLdn desaiiuguresididniddtsendenguiinsanuaAuai
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ANgNIeINIinn1rAnNdulanatalnaas Nanasiaandforay 10 Tudaq

A = o 1 o > . v dal A
NANAL NEUNUTINNANIU (Non-dipping nocturnal blood pressure) ‘Lu@mmmmﬂﬂﬂmm

1 k%

Tasun1asnEuazaiqalunuimalnsaluaes uariausulaindni asisatay 46 T9iia

a

= [

4 d‘d 1 ai o a a a d’j
WBeumeuiuteyaas Hermida et.al. NAns TunguiausuladinUnfuaylifindaie
la%ag# 35% © uarannnievin Univariate analysis Uag Adjusted analysis £19lww

o o o 1 o o [ a a = dl ai ¥ 4 !
ANANRuSITdviTadaiunnzausuladindalnaedananasiaaninfoaas 10 ludas
NANAY NaLiLTna1ei atnglafmuamandsldny apdduainauiangusiating

nannIneuanldifiasanniaznisszunsaslaAdn 19

ANTNIBINITRANTANNAUTaTRgINaTanLANAulainAaALduLNG
(Masked hypertension) atifasay 13 fslnawasaiudayalungulifinmaiadlen Tnaagn

faeay 15 %

5.2 danUaIN1ITANENL
v v 1
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Z’/ =2 va A Ay Yo s ' dy
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5.3 4aAaLUDINITANEIN

nsAuntlszansdaetinglaadsdsanugnlunisiianneanusulaiadalaan
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WatchBP O3

Ambulatory Blood Pressure
Measurement Report

Day and Night Period

TIME INTERVAL
Day: 6~22h 15 min
Night: 22~6h 30 min
Actual Awake / Asleep
Awake: 6~22h
Asleep: 22~6h
BP Threshold
24-hr: 130/80 mmHg
Day: 135/85 mmHg
Night: 120/70 mmHg
Readings
Total Readings: 84
Successful: 81 (96.4%)
White Coat Window

SYs DIA HR
Readings 5 5 5
1st hr Max 184 97 92
Night-time Dip%

SYS DIA
Dip% 16% 15%

Patient ID Health facility
Name Physician
Sex Email
Age Phone
Date of birth Study date
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wuutnulayaeilog (Case Record Form)

HN: Registry NO: ...

Tl o
ABPM model: D Watch BP 3 D Watch BP 3 A fib: No. D

DOB: ..o, Ade: o Gender:

Height: ... BW: .ol ) BMI:

10

Smoking: I:I No I:I Yes , specify ......ccooiiiiininn. I:I Ex-smoker specify .............ocooiiiii
Prior Medical Condition

I:I DM FBS o HbARSEYA. ..o ... Urine protein ...........ocooeeee.

I:I DLP TC i, NBIE =" N\ I HDL i,
TG o,

I:I CKD Cr v} GER ..o o ... Staging ..o
Duration after HIV diagnosis ........oooiiii e
Viral load ... Duration after undetectable VL

CD4 level ..o Duration after CD4 reach > 200

Antiretroviral drugs:



11

I:I Integrase inhibitors ... I:I Entry inhibitors.................o I:I

Booster......oooiiiiiiiin

Duration of ARV

Results

- Mean systolic/diastolic BP (Aaytime): .......oiuiiiiiie e
- Mean systolic/diastolic BP (Nighttime): ..o

- %Dipping:

Effect of ABPM on daily activity and nighttime
I:I Sleep disturbancCe ........oooiiii
I:I WOrk disturbance ... ..o

I:I MOIMING INSOMNIA ...t e

Other medications
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