[ Downloaded from tumj.tums.ac.ir on 2026-06-15 ]

s SIS

). L;’,TK;LAMIYGJL“:IVAGJJJI,rqq%JJ/(L}MAZ_};IIQ\}JCQQ/J(#‘);I#M/J@ I l ]]VI'

5230 P3P yd (Bl 35509, 9 P9lie Ggamli

WAL YA ST WWARAY/TE 50 WANAVYY s WWAAV/Y0 sl 04&

il (SLa DS 3l 5l am b Olays g5k 0 5Lid 48 355 o 4xiS alSm o glin O el sl Sk 5 4o
ol 3 il VL Gleys Gida 51 oS3 5 el 1m0 s 8IS g ¢ aeedS JUIS 0SS5 ol

g bl pslie Ol s 4 M Sley 3 Slosom pasils 5 Sy, Ui
S S e xS Ol s VY Mgl g 1S L mls Sl 3yl 08 5 e lay e
s A5 oS S5 05t ol K sstige 2550 slen 35 e L ks 05 LS A (550
oS Jler L nS 5 53 vl sden (93 amnnlS JUIS 0SS5l 3l ealinaad b s aniliS LS (52 5LEs ke

8 o skasslS 5 058V 5y el 05,5 LSl 5 (g3l e s Hlan K0 b 5 il 351 0,8

Flomd G doee i deee

en sladil b gol e

S pale olSCUD (il i i S
Ol g g

Rl Al il i sl 05Ul 4 OO 3 e S e 5 O gl ol 500 0 Sl Jlezs g Szt

Sols el Caenl pu.., Q‘,:..,;UJ;;”LA): sl 3&;:36@5&;[:}&”

By b Hlag O Ll
*
Go3lES el sl g 1 stne oy 55
s plal Ol
VENVIYVEY S

S=T0A 0T il

S e (($3, 90 L;Lau;)ljf ol GBas 4 gl O LE AS (gls ‘puﬁ O 5ol e isadls oladS Eomail: mh.shoja@gmail.com

Loobys o Obley 5o polie Osmdlimla 55, Ol

ol s Sl eds 51S NA B A s Ol A slagls
pslte Ol Sl paild 5,55, 0 Dl 5l ol
5% pslis O gl (SG1S g Sliasiie 51 tasi e 20
Orzmed Ll Sl Capalin 35 55 5 Ols e 53 e 23
Sl 25 SRl L Olles 03 pslie 050l b 5y ot
N PN S W PPN R E e P A S
oo bols sl la Lol 4 Sl Jlazml el il
WIS pege Solan Sy A B Sl GLsl s S G e
pslie 0ol e & OLDe 53 (558 03Kl Oles 4 5L

S il ke el xS 0 ol L Ohleg 4 s

.Solew

PRV

(P Gl B ble (o rege Dol nla

L5 gd g g Olgx ol 53 s S e 5 JISU g sRe S
Sl 090l &S apd e S alid 4 pslie Ogedlple
e OIS aw Sl 0 LBAs (ol aw Bl eslinal 5L
Ssh ol sl S e ol Tl ls Gas 1YY
e 5l s e oSl S Vb oS JUIS eiS
35 o b Sls a0l b S Al e Shms S
pe olde O plid Jandd Sl Lsd e S Jeo LB

A

355 anilS LS LUt Bass S 5ols D as 4 sl

VP G118 F o)las VA 0,50 I P9 G, o loid oKy psle olCils o K55 0aiilsy alno


https://tumj.tums.ac.ir/article-1-10384-fa.html

[ Downloaded from tumj.tums.ac.ir on 2026-06-15 ]

AAMS losd (ranndd S g 5 p sl Gpmailisple

o S prels 5 S gt 0 )Lad 55 £ kg/m? L il sl
23 pdl s as S V) mmHg 5 VWV L ooy ey o e
o oedlS Lol 53 s S edalie Jles plul 55
03 g cell YE 3 YYeemg Ul sl css 5 V/Y me/dl
A3 S S G Lo (B9 7 e e el 1S 508 51
S GeeelS U eSS L 2l s a5l ol ks e

5 ool s pteem oS lge (ki s kass g 05 S
Sz 5 pdd sl 5o g el JES Glal s lid sl S s
Sl Sl e gl o3 Caglie il LS
Joli 0T ki S (R Jlped) 55 bl Oyl
Sl 05l mla 5 555 b 0peilals sl Y 05l ols
(Non-dipping il g Les wls ol jlay oomen 5y
Olew Jol cele O 5lis oS CL:' dclie 4 4> o L Status)
Sisl Slam Sy ks S edalia Jlan 3 35 dde S,
S gl oo Slos s S Gda d all cbe Gl 05
Codgdome 5 Sad Sy Cungdoms N0 B =y 055 alS
b L e Sladllae 5 5550kl 3 /N gkg Olgee 0 s 3L s

sl 0 @l gl s polis O samdl sl 53 os)ls ladle)s

Ol gla b Oble > o oy s S e imman 35 0
it SOl sba el d J 28 0L b Olle: 4 i pslis
Oloss 5 pslie Uil mls @Bse & Lasiis lply Mo
—paris 3,5 dlie ol 53 sl ool el OF el
UB rop e pslis Oailiple 4 S Sley S s Sl

St (P
Sl sl Sl g g gd Sabs bl Al 08 s e Sley
s sl lid s 4 a8 oy by Sls g 5 e o
Ol 05 HLE LS 4 ITAY Jlo ele Catigos)l 53 ol
Sl 2 ks gl Olg Sy pske oS00 () it ol
S5 03 0655 gl 0l L Oleys Lod 05 LAd JiS Cgr
bopsbals Gy ook s 00N Y/0mg s b (A5l IS 5o b
53552 0b Yo mg 350 b legs, 8 5 5, 3 5l 4w\ mg 5o
C3bs 3 sl 5 et (DS S g s 2

ooy Sals WAk L ol Sl O35 asiles 055

c:“"-‘bwumuﬁ 2als ‘51.&[)&);\.1&.:3‘; Qulh»w)ﬁ 1J s>

Olge PIPS Hlast Il O ks 5
OB T L aleys o sl 0l &5 5lis 4 S Sl VTN (055 Il Lo J Hypertens Yo "ol Kea s White Wi

D3IV mMmMHgG 5 Ve VY Sl o oS S QoL 5 0L ¢ s S ske
Al boanglie 53 heseSade OULLAST 5 Wi S 0l
313 Olylasy 055l 028 5 g i o J il 5T 0l oS (glaoeS g
Sl s b eSS Ol et ediidmS O slid a Mne la YO sl
03 S 13 (VN) iy ates] Cawdeist 0ULLILs b (VA) s kbt Ol LI
L Ol o Olsleny L3 123l 2alS (gobsban Jsbas Ollesy 0555058 w05 S 3 2
350 S (oS JUS eSS it glagss 4 S VN 55

O3JBIS oS s o OLES Sl AT L b SLa3THIS VE (555 e plnil LTk
T Olsr 4 e S ) S g 0L A5 515 55 L aslie s Al
5T e ol xin 0/) mmHg

o G pae sl Vb Ol 4 Y by YA (555 p et el oIS
53 Sbet (213 w255 4 O5SY 55l 035 LSS sls LS 0 Ls Al s
Oty o |y S gt 055588 T3l 05m 5 e s)leS 92 ey L aclis
50 oml R £/8A MMHG 5 £/4F AV

J Clin Med Res Yoy "{)b&..n 9 Tanaka T
Hypertension Yo\o 41,2 5 Roush GC
Lancet Y10 1,8 5 William B

Tehran Univ Med J (TUMJ) 2020 May;78(2):116-20

http://tumj.tums.ac.ir


https://tumj.tums.ac.ir/article-1-10384-fa.html

[ Downloaded from tumj.tums.ac.ir on 2026-06-15 ]

Ol (Sas 5 dns Esans A

Study Date_8/15/2018

S_Iudy Date_S5/18/2018

ol - | |
E s i s /"\Ir’/\/\/‘M |
H 1
k e = 5o
" LAE :
- o § ——
% # !
w S |
o —_— e —— T o v . |
} l w | 1 |
s _ -
i | y S i =
R0 1280 1500 ro 00 ne 0000 L2 be00 ondo oo 1noe a0 Then E s azos o8 00 o800 neo fre
Average Blood Pressure (SD) White Coat ge Blood Pr (sp) White Coat Window

Sys Dia HR MAP PP Sys Dia HR
24-hr 136 (17) 83(15) 7B(6) 101 53 |Readings 2 2 2
1sthr Max 194 181 78
Awake 137 (16) B84(18) 78(T) 102 &3 |Night-time Dip%
Sys Dia
Asleep 133 (21) 78(9) 78(5) 96 55 |Dip% 31 7.3

24-hr 157 (15) 91(8) 92(8) 113 &8 |Readings 3 3 2

Awake 158 (15) 92(8) D4(6) 114 66 |Might-ime Dip%

Asleep 155 (14) BR(T7) 89 (2) 110 67 |Dip% 1.6 4.6

Sya Din HR MAP PP Sys Dia HR
18t hr Max 170 110 101

Sy Dia

-

!

(D) Slony $los2 23y 05 s ) oy 4528 VY 5 () g 055505 0y e Koysmsbe 1) ls gas

das e Ol Oladlas @Lﬁ N r)LE.» O el o c_l..i Sl
Jold sl el G b sl S sde LKl
ol o S gt 055503 3 iy S L dabl) 5 056 IS
S LS o e 5 S ol Bl Sl slatal e Tz
Sl Koo b aslis ISssde eslis 05l nls o
S35 Dol A Ol 03 ) Sums 3l 5 8 Sl
G plply Tan S esliad wids s Yeoml Gl S
Vo mg deblanl 5 Ad shad len L3l IS ds s Al
L3S e s,
Sl Seosle 5 sdome i) 3 wiasler 51 ey Sle
IS 5 Dlew el olis Olamen & o8 1 0 L2S
Gemes 5 edd el Sl ulul s e e
Lol promen 5 Obley 53 el BB el L sleal
o8 GlaeiSSHL 5l elatal (S 4 wles O lid
Grn s W ek S (SlaeliSS ol & S 5k 555555 e
ol 3 Olew LS 0353 U RS 4 s L0
05 S Wl Gl lagyls 4 «lis, VY0 mg O SV Sy Ll

AL Bels Sl ol sl e ald Sl Jl 28

P30 05EE AS b ppder L Oleys o izl 5o jles
Jls Olpea 358 ol (65 Sl ol 5ot Sloys 5y oSS
b aS 5 S e il 55 55 Lb s S sea | G‘ =L Sl
Sl 05l LBl 5 5y pmSt LA Coge Ll e Al
U eSSl oiis J 28 sla0 s )Lid syl rmmen 553
g ekl a5 Dlew Gl ubmasdenss S SYsb pendS
3L oSS 8 cml O Sl a3 8 bl Slidlhe mls
@ Obey gl Rlidl 4 e 05 5L8 U Glagls 5l b
Vidas bl gsls as dl sl (s g 25 e gols B aae
Ao IS Gl 0l Sl en 4 s L
oredS UK eSS 5l Glaw sl Rl 5 o Lis
0 (V070 755080 SELLIS b oS 5 s skl 31 SN b

L3l el eslalis 55 5 Ad eslinal 5oy 53 5k 50 D5

Sou

3

Jl;;\&asrsﬁj) ooy s Sl s ez 358500 O )l

P b 11EF o )lad VA 0,50 D199 Cugus, ] ol (i psle olCils o S5 oAl alons



https://tumj.tums.ac.ir/article-1-10384-fa.html

[ Downloaded from tumj.tums.ac.ir on 2026-06-15 ]

A Najafi M.T,, et al.

LopsP Do 03 pler laely o pslie ke HLEE ) eslind
B35 el SaS b s ehsa slen glaoLid g J S
4 O 53 S e 5 Ogailple (2505e 4 Ml Jlez

ey odd J S 0l L sl Bl 4y el pslie O gl pnla
Ol mla 5o cslie Sloys 5 el 5 5055 opl 2l o

Syl ool 3 Sl r;\fu

oS o eley 0 SIEU s e a5l B w4 ax sl

SRt Sooms b sl S Sl 5 sl ool
23 Gramen 25 Jlew 0l 2o JAS 4 e LS e
a_b'];f 6@5-1.56}1.‘ )' ealae! ‘rju.a chﬁu

SR WIT o S (glaoiS S s ) o (b 555,55 1 e

gl a o3l
References

1. Forouzanfar MH, Liu P, Roth GA, Ng M, Biryukov S, Marczak L,
et al. Global burden of hypertension and systolic blood pressure of
at least 110 to 115 mm Hg, 1990-2015. JAMA 2017;317(2):165-
82.

2. Carey RM, Calhoun DA, Bakris GL, Brook RD, Daugherty SL,
Dennison-Himmelfarb CR, et al. Resistant hypertension: detection,
evaluation, and management: a scientific statement from the
American Heart Association. Hypertension 2018;72(5):e53-e90.

3. Calhoun DA, Schiffrin EL, Flack JM. Resistant hypertension: an
update. Am J Hypertension 2019;32(1):1-3.

4. Achelrod D, Wenzel U, Frey S. Systematic review and meta-
analysis of the prevalence of resistant hypertension in treated
hypertensive populations. Am J Hypertens 2015;28(3):355-61.

5. Lloyd-Jones DM, Evans JC, Larson MG, O'Donnell CJ, Roccella
EJ, Levy D. Differential control of systolic and diastolic blood
pressure: factors associated with lack of blood pressure control in
the community. Hypertension 2000;36(4):594-9.

6. Wei FF, Zhang ZY, Huang QF, Staessen JA. Diagnosis and
management of resistant hypertension: state of the art. Nat Rev
Nephrol 2018;14(7):428-41.

7. Tsioufis C, Kordalis A, Flessas D, Anastasopoulos I, Tsiachris D,
Papademetriou V, et al. Pathophysiology of resistant hypertension:
the role of sympathetic nervous system. Int J Hypertens
2011;2011:642416.

8. Muntner P, Davis BR, Cushman WC, Bangalore S, Calhoun DA,
Pressel SL, et al; ALLHAT Collaborative Research Group.
Treatment-resistant  hypertension and the incidence of

Tehran Univ Med J (TUMJ) 2020 May;78(2):116-20

http://tumj.tums.ac.ir

e g b S o sy b s (Saiols 5 oais
@l gl 4 Obdee L3 Sleaw 05 28 s ks,
32 VYo mg Jbo )8 sles gl 0l 2 J 2S5 Sl
S gl S e gy g Do 5 43S e 55 00 0L
b e Ol e BT pols 3 S 5 ey asin VY
() Jlsped) @88 513 0 slid ol Sy gisle 5,50 S0
Sl €l 5 wliss wele Y lap s lis o Sle sdigyu oS
WS A edaline O Lis Sy L aw Cole s gy all el
Sl glal s oS O @ ax 5 Loy slen OoaSU W
VYo mg 4 jlew dsbaslS 555 550 VL Gleys s Sl Oloman
S 3 e SOT a4y 4z 55 b ppiman (3L Rl 55 03 L 2
330 L Ol s alad OV s el il SIS s Oy 55

5 B8 e g b bl Ky A3 S s 55 3 L s Yo mg

cardiovascular disease and end-stage renal disease: results from
the Antihypertensive and Lipid-Lowering Treatment to Prevent
Heart Attack Trial (ALLHAT). Hypertension 2014;64(5):1012-21.

9. Sim JJ, Bhandari SK, Shi J, Reynolds K, Calhoun DA, Kalantar-

Zadeh K, et al. Comparative risk of renal, cardiovascular, and
mortality outcomes in controlled, uncontrolled resistant, and non-
resistant hypertension. Kidney Int 2015;88(3):622-32.

10. Lauffenburger JC, Landon JE, Fischer MA. Effect of combination
therapy on adherence among us patients initiating therapy for
hypertension: a cohort study. J Gen Intern Med 2017;32(6):619-
25.

11. White WB, Cuadra RH, Lloyd E, Bakris GL, Kupfer S. Effects of
azilsartan medoxomil compared with olmesartan and valsartan on
ambulatory and clinic blood pressure in patients with type 2
diabetes and prediabetes. J Hypertens 2016;34(4):788-97.

12. Tanaka T, Miura S, Tanaka M, Uehara Y, Hirano T, Saku K.
Efficacies of controlling morning blood pressure and protecting
the kidneys by treatment with valsartan and nifedipine CR or
valsartan and amlodipine (MONICA Study). J Clin Med Res
2013;5(6):432-40.

13. Roush GC, Ernst ME, Kostis JB, Tandon S, Sica DA. Head-to-
head comparisons of hydrochlorothiazide with indapamide and
chlorthalidone:  antihypertensive and  metabolic  effects.
Hypertension 2015;65(5):1041-6.

14. Williams B, MacDonald TM, Morant S, Webb DJ, Sever P,
Mclnnes G, et al; British Hypertension Society's PATHWAY
Studies Group. Lancet 2015;386(10008):2059-68.


https://tumj.tums.ac.ir/article-1-10384-fa.html

[ Downloaded from tumj.tums.ac.ir on 2026-06-15 ]

I [ ] ] v I l Tehran University Medical Journal, May 2020; Vol. 78, No. 2: 116-120 Case Report

Resistant hypertension, case based approach to

Mohammad Taghi Najafi M.D.
Mohammad Hossein
Shojamoradi M.D."
Farzanehsadat Minoo M.D.

Nephrology Research Center,
Tehran University of Medical
Sciences, Tehran, Iran.

*Corresponding author: Imam Khomeini
Hospital Complex, Keshavarz Blvd.,
Tehran, Iran.

Postal Code: 1419733141

Tel: +98-21-66581568

E-mail: mh.shoja@gmail.com

diagnosis and management: case report

Abstract Received: 07 Oct. 2019 Revised: 14 Oct. 2019 Accepted: 13 May 2020  Available online: 20 May 2020

Background: Resistant hypertension is defined when the blood pressure remains
elevated above the therapeutic target levels despite the use of three antihypertensive
agents including calcium channel blocker (CCB), renin-angiotensin system (RAS)
blocker and a diuretic. These drugs should be used at maximally tolerated doses and
white coat effect and non-adherence should also be excluded. In this article, by
describing a case of resistant hypertension, we discuss a diagnostic and therapeutic
approach to resistant hypertension.

Case Presentation: A 59 years old man, known case of diabetic nephropathy with a
serum creatinine level of 1.2 mg/dL and proteinuria of about 3300 mg in 24 hours
referred to Hypertension Clinic of Imam Khomeini Hospital Complex, Tehran
University of Medical Sciences, for evaluation of resistant hypertension. The patient
was under treatment by losar-H, diltiazem, and furosemide, which are not appropriate
combinations of antihypertensive agents. The ambulatory blood pressure monitoring
(ABPM) of the patient revealed daytime and nighttime hypertension and also the non-
dipping status of blood pressure. Dihydropyridine CCB was prescribed in combination
with RAS blocker (Exforge 50 mg/ 160 mg) and the diuretic was changed to thiazide-
like agents. In the next step, spironolactone and carvedilol were added for better control
of blood pressure. The patient referred to the sleep clinic for polysomnography and
evaluation of obstructive sleep apnea. Following three months prescription of these
medications, ABPM revealed relatively appropriate control of blood pressure, so the
average 24-hour blood pressure decreased from 157/91 mm Hg to 136/83 mm Hg.
Conclusion: The complications and mortality of hypertension would be increased
dramatically in patients with resistant hypertension. So, an appropriate diagnostic and
therapeutic approaches should be considered for these patients. Choosing appropriate

diuretic agents would be important in the management of resistant hypertension.

Keywords: resistant hypertension, antihypertensive agent, medication adherence, case

reports, disease management.
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