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Abstract

Objective: To investigate the optimal treatment for patients with malignant hypertension in order to
maximize renal prognosis. Methods: To retrospectively analyze patients diagnosed with malignant
hypertension at the Affiliated Hospital of Qingdao University from June 2010 to June 2020 using
the MeduCloud big data system, and divide them into the group treated with rennin-angiotensin
system inhibitor (RASI) and the non-RASI treatment group with a maximum retrospective period
of 4 years. The response to treatment in both groups was analyzed and the patients’ renal progno-
sis was evaluated. Results: In patients with malignant hypertension treated with RASI, serum
creatinine levels were significantly lower than before treatment after 6 months of continuous
treatment, and the prognosis further improved with longer treatment time; for patients whose
serum creatinine increased sharply in a short period of time and required initiation of acute di-
alysis, peritoneal dialysis was better than hemodialysis in improving prognosis, but the treatment
effect was not significant by corrected chi-square test due to the small number of cases (P = 0.133).
Survival analysis further confirmed that the use of RASI with concomitant blood pressure control
was more beneficial for renal prognosis. Conclusion: RASI is the drug of choice for the treatment of
patients with malignant hypertension, and the longer the duration of treatment, the better the
outcome. In patients with rapidly deteriorating renal function requiring initiation of dialysis
treatment, peritoneal dialysis combined with RASI treatment is more likely to result in a greater
likelihood of discharge from dialysis than hemodialysis.
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1) BT RIEHE 2010 54 6 H % 2020 4 6 HIAEF B KA M E E BT WEHEZIRIT R 307 B &
IR s, B R 2 WiARE(2] [4]: © AR R () R T+, #7575 (DBP) > 130 mmHg; @ ff
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AR JES H 1 B L Sk K i (B Keith-Wagener 432 111 5% IV 2%)5 DBP B 4>130 mmHg {H H B 2k #E 3% 5 it
FEHR R S (R R AL Keith-Wagener 702008 TIT 8¢ IV 2%, BIERJE B ML A ZRB H, e FL -k
K. HEBRRbRE: © F# <18 05 @ BEUTIREL <3 K54 Bl); @ iz N BERERED f); @ i
1 A e B 3R A B K 3 AR e 4ot ) R e [T o 0, L 252 LR EGNNARHIE AL, 70 ] S B2 I AT
12 Wi o8 JR 259 (ESRD), 182 (il i NS S o ASHIE 5 4 7 & K 2% it I I B A B 2% 03 2> fik vk
(QYFYWZLL26469).

2) WA TESIGIRGOR: UR EE AR TRV IR . M. IR R (SBP). &7 7KK (DBP). (L IEST
M43 B LVEF%) S5 0 . WSEE S5 5 B0 A 45 5 /N ERJE I 3R (eGFR) LI JREZE. 24 PIJRER . H
F.OMEEKE LM EIKE L BEER . 57 EKBNP), & A RiELE 24 /NIRRT,
B - MR R RGE FHBEEEF  5E o A5 1T eGFR 2RI 1% 14 B i 479 24 & 1E(CKD-EPT) )5 2
T TR SN KN ER B HT VAT B eGFR < 15 ml/(min'1.73 m)BELFET: . MR IEFRZIKHE 2012 4F .
2021 4 KDIGO 487 [ 2018 FERRHH s il k457, HEFE R0 B A5 <130/80 mmHg, ik F|ift H %] H
B I T R o

3) Giit o Giit 40 MK A SPSS21.0 Al Graphpad Prism 8.0 #04F. Sb it & %Rk A 175 1 HEAT IE &%
SR, FEERIS IESO S EFRUEZE (X £5) 38R, HEERI S ESON LT ZE 51w 4
FELER, SRAMSIFEAR ¢ K050 BHfRFEIESAMHET ZATT, HAREECRH UKL, JEESSMITHE
PERHA M(Q25, Q75)iik, #HIAlEb# R ] Kruskal Wallis FEAKS 36, B8RRI BI(%) R, 4R ELER
KH /856 Fisher IRSHR IR LA 4LiE T B R Y72 KM Kaplan-Meier 42772k, Log-rank 1
50 LA A R 2 IR B IR AE AR R ZE S P <0.05 MUNZERA Guit 2=

3. 458
3.1. —fEER

182 fl At A i B v, FRaliZgpia s 4l 172 f): RASI 40 137 {4, Hoh 58 A 1 & Sk &
ZARBRHE FI(ARB), 79 N A 1 L4 S5k 38 4% 3 B 1 7RI ACEL B 46 2549036 77 40 A A% A RASI ZH(N-RASI)
3590, & ABE UL ST 265 umol/L, A 45 B 1 FHA AI(CCB). 5 b 3% Al 52 A4 B i 771 45 e Ath S Y
BRIEZ S B A . 10 PLRE R & SUEBNTHIHRIE, V146 eGFR < 15 ml/(min-1.73 m®), {HILFHHK
NEIRFLIZ I IEH, BNTIRIT IR LB 46 A RAST BEA . HAh IS M 41(PD) 6 41, L& 41 (HD) 4
B, FRAVIEZVEREI 182 1 i N B JERZOR(E 1),

Table 1. Clinical data of hospitalized patients with malignant hypertension
1. BMSMENREBEIRR R

BRALZYIRTT BT+ RASIIAT
BARAE gmrast  kMRrast 27 PU s sy 27 P2
n=137 n=35 n==6 n=4
FERYEE), n (%) 5.389 0.123 4551 0.143

<30 12 (8.8) 3(9.4) 4 (66.7) 0

30~50 104 (76.0) 22 (62.5) 1(16.7) 3(75.0)
51~70 17 (12.4) 10 (28.1) 0 0

>71 4(3.0) 0 1(16.7) 1 (25.0)
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Continued
P53 n (%) 0.119 0.835 - 0500
B, n(%) 98 (71.5) 24 (68.6) 5(83.3) 2 (50.0)
IR s A 7.279 0.087 1.425 0.743
PP 1% 64 (46.7) 11(31.4) 3 (50) 1 (25)
ik 23 23 (16.8) 4(11.4) 0 0
LSk K 13 (9.5) 2 (1.5) 1(16.7) 2 (50)
TCHR KR 37(0.3) 18 (0.5) 2 (0.3) 1(25)
LVEF (%), n (%) 2.166 0.553 - 0.400
<40 7(5.1) 0 0 0
40~49 19 (13.9) 3(8.6) 0 1(25.0)
>50 99 (72.3) 29 (82.9) 6 (100) 3(75.0)
ok 12 (8.8) 3(8.6) 0 0
4Kt TMA 5(3.6) 0 - - 1(16.7) 1 (25.0) - -
SBP (mmHg) 222+23.72 210+£26.48  —2.77 0.006  220=18.97 209+£1921  -1.20 0.230
DBP (mmHg) 140 +20.93 133+1871  —1.81 0.071  157+20.46 130 £34.07 -1.18 0.237
(nl /m?r?/l;% ) 33792530  2520+£22.99 -225 0.025  4.95+1.37 9.41+£4.00 —1.92 0.055
WLEF(umol/L)  280.54 +169.65 342.85+162.27 —2.21 0.027 113343 +311.68 654.30 £380.25 —1.49 0.136
R&E(mmol/L)  13.55£6.91 1638+£7.62 —2.15 0.031 36.69+8.86 2446+6.73 —1.92 0.055
AAMREE 445 58 339+£279 213 0.033  0.96+0.46 0.77+0.18  —0.46 0.643
(g/24h)
3.2. IEFR&ER

FE S I B R, gl 25 Ad B RAST B9 4N = 137). B4l 253697 A 4d ] RASI 4L(N = 35).
SV SR I GE AT AR BTN = 10) =413 RAAS R EHENRIS. 2R LEEER. ¥
W2 2:

Table 2. RAAS activation in three groups
2. ZREE RAAS BUEIER

Eizg RASI 4 N-RASI 1 SMEENTH HfE P
5 % (ng/mL/h) 5.61 (2.38, 14.11)" 2.57 (0.31, 8.85) 9.65 (2.37,13.2) 6.734  0.0345
Angl (ng/mL) 10.53 (5.04, 24.75) 6.31(2.24,21.51) 28.13 (5.32, 34.77) 3.698  0.1574
AnglI (pg/mL) 73.60 (57.13, 90.54) 85.29 (62.34, 112.80) 89.95 (67.63,130.50)  4.501  0.1053
B B(pg/mL)  277.4 (191.50, 463.70) 235 (177.60, 353.00) 270.3 (198.1, 613.7) 1.054  0.5904
H: RASI 415 N-RASI 4LELEE, P <0.05.
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XA ZMEIT B, BN SIS VIEF 5 eGFR A 2 5%, #LL eGFR LA AeGFR 1E N
Fe b PP-fil 7 Bl U 391 P4 458 RAST 415 A4 A RAST 415 Thie A8tk f WiAI7 A ) 6 A H I eGFR IA % Lk
B H SR A 2035 (AeGFR 9.65 + 10.79 mml/(min-1.73 m?)), 1] N-RASI 417E 6 4 H I i) eGFR Hly/b 7-2.62 +
5.11 ml/(min-1.73 m%). 3 4FJ5 RASI 2 2 3 H 5 A 2 0 5 ThAE 0% AeGFR A4 18.26 + 16.84 ml/(min-1.73
m?®), 4 fEJ54 25.66 + 12.30 ml/(min-1.73 m*). VERE 1:
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Figure 1. (a) Changes in eGFR levels (AeGFR) at different treatment time points in patients using RASI (ACEI/ARB) since
initial treatment. (b) Changes in eGFR levels (AeGFR) at different treatment time points in patients without RASI
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SRR MHT 8255 IE K/ IR (B IER A 22 10.9625 + 1.03 ecm, £{l25 10.9375 + 1.34 cm).
B2 M RSOENT R LB TR YT 5 B D REW A I, PRI 2. 366 10 Bl B2IENT . 6 BIIELENT, 4
B BGE T o BB I, 6 B4 2 NG IEE AT B, JRIT A0S IS UL s B 5, i 1018.62 + 429.47
pmol/L %74 193.82 + 81.92 umol/L, W4 NI E ML ES 1 IEEENT. 4 HlLBOENT BFHNE 2 A%
M1, 1B NI RE M MFE T, 1 BEMT 1 4EJ5 0T R F Fisher [FURE BAS 30 VPAN P 407 24, P = 0.133,
FE A AT I B 3B HT I TLER N 100%,  IMTBGE T 5@ T I LR N 50%.
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Figure 2. Dialysis timeline of 10 dialysis patients: from start to end. (PD)
observation on the curative effect of peritoneal dialysis patients after 6
months. (HD) observation on the curative effect of hemodialysis patients
after 6 months

B 2. 10 GIERBERERETE)Z: NFIRBIEER. (PD) BIEEHRE
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TEAfF RASI B, il 32 HE bR 5 8 247 Kaplan-Meier A /72 04T, 8FH 105 BHEN T,
Horp 65 il AR, 1 FHENEBEERETT, 1 FIZET, 2FEIETEN 1.5%. 40 FIREREHE, H
b 7 B HE N R E R ARIRTT, 19 B1IA R ERSD, 3 BIBET:, 4PFET-HRN 7.5%. HM§E 2 18] e
HEAFRAFAEGT 5 R, P <0.0001 (/4] 3).
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Figure 3. Renal survival analysis of patients with and without stan-
dard blood pressure based on RASI
B 3. RASI fE A LM ERFEESREGEENEEESHN

4. Wig

B MR E 11 (Angll) [5 ] [& A 5505 1 e AR E EERADHEH6] [7]. B& - MER
TKEK RGUEG N & I B P ROETE AR RSER S CAESE. B - B FIRMEER R S 8E &
RIS [ At 22 o BRI S T ) S AN [ B A DA At — M A dE R . RV R . 4R
FE L RO BN A R S AR A R G, SR M USRI 2R I R R ER R gl —
BT BRI 2RI, BEZMEAIL, RAAS WS o] LLE 3 T 306 [A)5T £F 4k 40 [ 81F1 5 /N 54591
MAEIKE 11 (ANG)IE T RS AL A K R F-(TGE-B) S b R - 18] 78 B 230 AL (BMT) FF 5| 2 B 1) 2 21 4
1k, EMT (WU LT 44t 2 S 305 6] 2 44 [ 107 bk v i 55 B 40 1 5 0] A T3 ik
MEBHE[11], B4 TREEEERE, B N s, P nE S, 5% RASS BuE, TE&
SENEPEFR . RAAS BH AT 40 B 27 4k i B b TGF-B1 fFeik[12], #0 bz - 18] 78 53 4% /46 (EMT),
b B I BRETF AL R AE[13]0 KBRS RASI BEA RUAE 22 15 P B 50 B33 FE (9] [14]

AHFFH, RAAS BHA, 45 ACEL fil ARB & EZRIEITAPI[15] [16] [17], DU RIEEF &
WO MR R R, mALEFE T 3 me/dl (265 pmol/L)F ASZ 1 FA# ] ACEI Al ARB, DA
By 1k AR MAE AT GFR 1 — 25 R %[ 18] AH 2 45 FLNL BRI 78 K I, ACEL 5 8 #L I R ¥R 9T — ik, AR A 7 22,
of 8 B Th R AN 4 Il s B B B B ORGP VE I [19]. Quach K55 AIE BME A IS A 2 389 00325 A R g 6 28 1)L
THEKT[20]0 A FT HOW 2R I S L R, 7E LT LA 2] 1000 pmol/L PA_FARSRKIHFRESE
JSiFH RASI, 383 7 ARGF (1B WSS R o 0 2 107 5 ke 3 Tee i M 25 49 ) S v R D 00 TE 0 /I PR A e e
&, MIENUEA RSO BR ] RAST AEFH 1564, 1 i BAEAF AR e i B K& . W A DAL &4
TS/ RE TR YT — B ]
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RASI B & IR IE M £ 75 ELENTIR YT I SR Bk i g 8 rh AR B AL %S, I 2. IRBEE T A
WU T DL I 5 s vk 2 W s, AN 260 IR 80 0 2 S BN RO A B, 3 W] DA 1 T, A
SEXT R DGR R T B R R R, IR B E AT R R, K AR, FRRiiLE . 5 RASI
—il, EERFMERSERER . RIS 6 5 835 55 2 IRUR bR 7 IERGENT, 5 Mg
A LE B AL

PATHEFE R ACEL (RATE ANy e FEL SRR T )7 58, MR oL 175 0 A 480 B S P i e A/
i 6.25 mgtid JFURIZHIR BN, FHORKHEH A 50 mgtid, 7E RAAS B REIS FPRAE TR RIFIE
ST . RAAS HIHEE 2 RAAS FHIBTFI S 2 (9 B bR e, A USR], J6I7 IR, 730 & 2%
HBITIEE] 6 N I eGFR IXEILLACH] S 20, 3 4F Jm RAST 412 3 ST 1) B DU RECS , R ANHT
ARAL IR N o LTS WUBHE AL JEL IS 8] P SR T v (0 6, BLEATRIE, & 2B 30 fr . AT TR EL, ]
AT RS U OR B T RS, BCH RASI RREHGYT 2 e e AW BT . Mol i 83 T2
PR B E AT 1, EENTREAT DUREREE R, XA 51 B IR E IR R 20z, A8 DL i B0 i)
A S S T DR E S L MBGENT A L. FATAEAE RAST (5L L Xt i 4% il ik bR 5 5
BEAT B REAEAE 0 M, LS5 A AR ) 6 ) T B AR T ARAB AR 2 (P < 0.0001).

£R LA, RAST AR Bk i s /B X B IE A 245 0 BT IR DB, 7 200, P D RE BSOCE IR T
R o 37 LT 2 R P 18] P9 SUR T RSk e L S R, 35 5 & SURE JR Al i A oK, i I e I
Prigk & RASLIGRYT, T LRAES R BB RV S i sl 1y 5 i As e, A B T HIhfek 2.

E&WE

[ 2 H AR A LG (81770699); 71 & TR R R AL TH IR R L T (15-9-2-90-nsh); 7 &7 T
A A R A I F5 bl Sk N BRI

SE

[1] Van Den Born, B.J., Gosse, P., Shantsila, A., et al. (2017) Malignant Hypertension Revisited-Does This Still Exist?
Journal of Human Hypertension, 30, 543-549. https://doi.org/10.1093/ajh/hpx008

[2] Rubin, S., Cremer, A., Boulestreau, R., et al. (2019) Malignant Hypertension: Diagnosis, Treatment and Prognosis with
Experience from the Bordeaux Cohort. Journal of Hypertension, 37, 316-324.
https://doi.org/10.1097/HJH.0000000000001913

[3]1 Januszewicz, A., Guzik, T., Prejbisz, A., ef al. (2016) Malignant Hypertension: New Aspects of an Old Clinical Entity.
Polskie Archiwum Medycyny Wewnetrznej, 126, 86-93. https://doi.org/10.20452/pamw.3275

(4]  WRORHN, BRiE, WREHR, S5 A8 S5 AVRRIER R B P P v I 403 25 i PR AR e B TR o B2 A D). AR
JIER 24 35, 2019, 35(12): 906-913.

[S] Nishiyama, A. and Kobori, H. (2018) Independent Regulation of Renin-Angiotensin-Aldosterone System in the Kidney.
Clinical and Experimental Nephrology, 22, 1231-1239. https://doi.org/10.1007/s10157-018-1567-1

[6] Carey, RM. and Siragy, H.M. (2003) Newly Recognized Components of the Renin-Angiotensin System: Potential
Roles in Cardiovascular and Renal Regulation. Endocrine Reviews, 24,261-271. https://doi.org/10.1210/er.2003-0001

[7] Trask, A.J. and Ferrario, C.M. (2007) Angiotensin-(1-7): Pharmacology and New Perspectives in Cardiovascular
Treatments. Cardiovascular Drug Reviews, 25, 162-174. https://doi.org/10.1111/j.1527-3466.2007.00012.x

[8] Ames, M.K., Atkins, C.E. and Pitt, B. (2019) The Renin-Angiotensin-Aldosterone System and Its Suppression. Journal
of Veterinary Internal Medicine, 33, 363-382. https://doi.org/10.1111/jvim.15454

[91 Amer, H. and Griffin, M.D. (2014) Modulating Kidney Transplant Interstitial Fibrosis and Tubular Atrophy: Is the
RAAS an Important Target? Kidney International, 85, 240-243. https://doi.org/10.1038/ki.2013.400

[10] Chen, H., Yang, T., Wang, M.C., et al. (2018) Novel RAS Inhibitor 25-O-Methylalisol F Attenuates Epitheli-
al-to-Mesenchymal Transition and Tubulo-Interstitial Fibrosis by Selectively Inhibiting TGF-Beta-Mediated Smad3
Phosphorylation. Phytomedicine, 42, 207-218. https://doi.org/10.1016/j.phymed.2018.03.034

DOI: 10.12677/acm.2022.124487 3374 I IR = =23t e


https://doi.org/10.12677/acm.2022.124487
https://doi.org/10.1093/ajh/hpx008
https://doi.org/10.1097/HJH.0000000000001913
https://doi.org/10.20452/pamw.3275
https://doi.org/10.1007/s10157-018-1567-1
https://doi.org/10.1210/er.2003-0001
https://doi.org/10.1111/j.1527-3466.2007.00012.x
https://doi.org/10.1111/jvim.15454
https://doi.org/10.1038/ki.2013.400
https://doi.org/10.1016/j.phymed.2018.03.034

(1]

[12]

[13]

[14]

[15]
[16]
[17]

[18]

[19]

[20]

Hartner, A., Jagusch, L., Cordasic, N., ef al. (2016) Impaired Neovascularization and Reduced Capillary Supply in the
Malignant vs. Non-Malignant Course of Experimental Renovascular Hypertension. Frontiers in Physiology, 7, Article
No. 370. https://doi.org/10.3389/fphys.2016.00370

Zhang, Y.Y., Yu, Y. and Yu, C. (2019) Antifibrotic Roles of RAAS Blockers: Update. Advances in Experimental
Medicine and Biology, 1165, 671-691. https://doi.org/10.1007/978-981-13-8871-2 33

Luo, W., Meng, Y., Ji, HL,, et al. (2012) Spironolactone Lowers Portal Hypertension by Inhibiting Liver Fibrosis,
ROCK-2 Activity and Activating NO/PKG Pathway in the Bile-Duct-Ligated Rat. PLoS ONE, 7, €34230.
https://doi.org/10.1371/journal.pone.0034230

Jovanovich, A.J., Chonchol, M.B., Sobhi, A., et al. (2015) Mineral Metabolites, Angiotensin II Inhibition and Out-
comes in Advanced Chronic Kidney Disease. American Journal of Nephrology, 42, 361-368.
https://doi.org/10.1159/000441684

Hill, R.D. and Vaidya, P.N. (2021) Angiotensin II Receptor Blockers (ARB). StatPearls, Treasure Island.

Herman, L.L. and Padala, S.A., Annamaraju, P., et al. (2021) Angiotensin Converting Enzyme Inhibitors (ACEI).
StatPearls, Treasure Island.

Iravanian, S. and Dudley, S.C. (2008) The Renin-Angiotensin-Aldosterone System (RAAS) and Cardiac Arrhythmias.
Heart Rhythm, 5, S12-S17. https://doi.org/10.1016/j.hrthm.2008.02.025

Bakris, G.L. and Weir, M.R. (2000) Angiotensin-Converting Enzyme Inhibitor-Associated Elevations in Serum Crea-
tinine: Is This a Cause for Concern? Archives of Internal Medicine, 160, 685-693.
https://doi.org/10.1001/archinte.160.5.685

Hou, F.F., Zhang, X., Zhang, G.H., et al. (2006) Efficacy and Safety of Benazepril for Advanced Chronic Renal Insuf-
ficiency. The New England Journal of Medicine, 354, 131-140. https://doi.org/10.1056/NEJMo0a053107

Villafuerte Ledesma, H.M., Pefia Porta, J.M., Iiiigo Gil, P., ef al. (2018) Severe Renal Failure and Thrombotic Micro-
angiopathy Induced by Malignant Hypertension Successfully Treated with Spironolactone. Annales de Cardiologie et
D’angeiologie, 67, 208-214. https://doi.org/10.1016/j.ancard.2018.04.009

DOI: 10.12677/acm.2022.124487 3375 I IR = =23t e


https://doi.org/10.12677/acm.2022.124487
https://doi.org/10.3389/fphys.2016.00370
https://doi.org/10.1007/978-981-13-8871-2_33
https://doi.org/10.1371/journal.pone.0034230
https://doi.org/10.1159/000441684
https://doi.org/10.1016/j.hrthm.2008.02.025
https://doi.org/10.1001/archinte.160.5.685
https://doi.org/10.1056/NEJMoa053107
https://doi.org/10.1016/j.ancard.2018.04.009

	不同治疗选择对恶性高血压患者预后的影响
	摘  要
	关键词
	Effect of Different Treatment Strategies on the Prognosis of Malignant Hypertension Patients
	Abstract
	Keywords
	1. 引言
	2. 对象和方法
	3. 结果
	3.1. 一般资料
	3.2. 临床资料

	4. 讨论
	基金项目
	参考文献

