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Hypertenze v těhotenství 
  

Nejčastější komplikace v těhotenství 

  

Výskyt ≈ 10 % těhotenství: 
 

      1-5 % preexistující hypertenze 

      5-6 % gestační hypertenze 

      1-4 % preeklampsie 

 



Hypertenze v těhotenství je hlavní příčinou: 

 mateřské 

 fetální 

 novorozenecké morbidity a mortality 



Klasifikace hypertenze v těhotenství 

 preexistující hypertenze 
 
 gestační hypertenze 

 
 preexistující hypertenze a naroubovaná 

    gestační hypertenze s proteinurií 
 
 hypertenze neklasifikovatelná  

    před narozením 



Kardiovaskulární změny v těhotenství 

STK 

DTK 

střední TK 
 

 

TF 

SV 

CO 

 

  4-6 mmHg 

  8-15 mmHg 

  6-10 mmHg 

 
 

  12-18 tepů/min. 

  10-30% 

  33-45% 

nejnižší hodnoty 20.-24. týden, 

  pak postupný nárůst k hodnotám 

  před těhotenstvím, kterých je dosaženo 

  kolem porodu 
 

počátkem 2. trimestru, dále stabilní 

počátkem 2. trimestru, dále stabilní 

nejvyšší hodnoty počátkem 2. trimestru, 

    dále stabilní do porodu 

Parametr        Změna                           Časování 

Main DM, Main EK: Obstetrics and Gynecology, 1984 



● TK narůstá v průběhu prvních 5 dnů po porodu, 

nejvyšší hodnoty TK 3. až 6. den po porodu. 

● 10 % úmrtí matek v důsledku hypertenze v těhotenství 

nastává po porodu. 

● Další komplikace závažné hypertenze po porodu 

• CMP 

• eklampsie 

Hypertenze po porodu 



Stroke 2011;42:2564-2570 



1. pokračování hypertenze v těhotenství 

• preexistující hypertenze (obvykle přetrvává > 6 týdnů po porodu) 

• gestační hypertenze včetně preeklampsie (měla by vymizet do 6 až 12 

týdnů po porodu) 

2. de novo preeklampsie (bolesti hlavy, bolest v epigastriu, poruchy vizu, 

křeče) 

3. iatrogenní příčiny 

• léky: NSAID pro tlumení bolesti, ergotové alkaloidy k zastavení 

krvácení po porodu, efedrin 

• hypervolémie (např. po svodné anestézii) 

4. bolest (nedostatečná analgézie) 

5. anxieta 

Hypertenze po porodu 



● Přesun tekutiny z extravaskulárního do 

intravaskulárního prostoru (6–8 l a 950 mEq sodíku v 

těle) 

● Exkrece sodíku močí (natriuréza) – může být způsobena 

zvýšení ANP 

● Iatrogenní příčiny (bromokriptin, NSAID) 

Možné příčiny hypertenze po porodu 



        Circulation 2015;132:1726-1733 



n = 111 (59 %) hypertenze před porodem 

Epidemiology and mechanisms of de novo and persistent 

hypertension in the postpartum period 

Circulation 2015;132:1726–1733 

n = 988 po sobě následujících žen hospitalizovaných k porodu císařským 

             řezem pro jednočetné těhotenství 

n = 188 (18,6 %) hypertenze po porodu 

n = 77 (41 %) de novo hypertenze 



● měření TK do 6 hodin po porodu u všech normotenzních 

žen bez komplikací 

● měření TK 5. den po porodu (k záchytu žen s pozdní 

manifestací preeklampsie) 

● měření TK ob den po propuštění z nemocnice 

Záchyt hypertenze po porodu 

NICE Clinical Guideline 107 



             Magee L, von Dadelszen P 

Závěry autorů 

 U žen s preeklampsií může podání furosemidu po porodu snížit 

potřebu antihypertenziv v průběhu hospitalizace (je třeba získat více 

údajů). 

 Neexistují spolehlivé údaje pro léčbu hypertenze po porodu. 

      Cochrane Database of Systematic Reviews 2013, Issue 4. Art. No.: CD004351 



● randomizovaná, trojitě zaslepená klinická studie 

● n = 90 žen po porodu 

● STK ≥ 180 a/nebo DTK ≥ 110 mm Hg 

Závěry: Clonidin a captopril představují bezpečnou a účinnou léčbu pro závažnou 

               hypertenzi po porodu. 

PLoS ONE 12(1): e0168124. doi:10.1371/journal. pone.0168124 



Obstet Gynecol 2017;129:769-770 



Obstet Gynecol 2017;129:769-770 

Emergent Therapy for Acute-Onset, 

Severe Hypertension During Pregnancy 

and the Postpartum Period 

• Labetalol i.v. a hydralazin i.v. byly dlouho považovány za léky první volby 

pro léčbu závažné hypertenze s náhlým začátkem u těhotných žen a u žen 

po porodu. 

• Krátkodobě působící nifedipin p.o. může být rovněž považován za lék první 

volby, zejména pokud i.v. přístup není dostupný.  

• Podání labetalolu i.v., hydralazinu i.v., nebo krátkodobě působícího 

nifedipinu p.o. pro léčbu závažné hypertenze s náhlým začátkem u 

těhotných žen a žen po porodu nevyžaduje monitoraci srdečních funkcí. 



BMJ 2003;327:955-60 



Hypertenze v těhotenství 
emergentní stavy 

 
 
 STK ≥ 170 nebo DTK ≥ 110 mm Hg 

hydralazin, labetalol, metyldopa nebo nifedipin 

nicardipin, nitroprusid sodný (riziko otravy  

kyanidem při delším podávání), nitroglycerin 



Obstet Gynecol 2017;129:769-770 

Emergent Therapy for Acute-Onset, 

Severe Hypertension During Pregnancy 

and the Postpartum Period 

• Labetalol i.v. a hydralazin i.v. byly dlouho považovány za léky první volby 

pro léčbu závažné hypertenze s náhlým začátkem u těhotných žen a u žen 

po porodu. 

• Krátkodobě působící nifedipin p.o. může být rovněž považován za lék první 

volby, zejména pokud i.v. přístup není dostupný.  

• Podání labetalolu i.v., hydralazinu i.v., nebo krátkodobě působícího 

nifedipinu p.o. pro léčbu závažné hypertenze s náhlým začátkem u 

těhotných žen a žen po porodu nevyžaduje monitoraci srdečních funkcí. 



Závěr: Nifedipin p.o. je stejně účinný a bezpečný jako labetalol i.v. a 

může být výhodnější v podmínkách omezených finančních zdrojů. 

                                                         BJOG 2016;123:40-47 

• 7 studií (pooled analysis); 4 provedeny v rozvojových zemích 

• 363 žen 



● 10 % těhotenství je komplikováno hypertenzí 

● Z toho 1–2 % se mohou projevit hypertenzní krizí kdykoli v 

těhotenství včetně období po porodu 

● Incidence preeklampsie po porodu 5,7 % (Matthys 2004) 

Seminars in Perinatol 2013;37:280–287 



● Urgentní stavy: per os 

labetalol, nifedipin ER, diltiazem, verapamil, clonidin 

 

● Emergentní stavy:  

i.v. labetalol, hydralazin, esmolol, nicardipin, nitroprusid Na 

nifedipin p.o. 

Léčba hypertenze po porodu 

Seminars in Perinatol 2013;37:280–287 



● všechny ženy s hypertenzí v těhotenství by měly mít kontrolní 

vyšetření lékařem 6 týdnů po porodu (TK, vyšetření moče); 

ABPM v případě přetrvávající hypertenze 

Report of the National High Blood Pressure Educational Program Working Group on High 

Blood Pressure in Pregnancy; Am J Obstet Gynecol 2000;183:S1–22 

 

● u všech žen s hypertenzí ve věku < 40 let by mělo být provedeno 

vyšetření k vyloučení sekundární hypertenze 

NICE Guideline 2010 

Léčba hypertenze po porodu 



                              Kojení 
 
 
 TK nestoupá u kojících matek 

 

 Všechna antihypertenziva užívaná kojícími matkami 

    se vylučují do mateřského mléka; většina z nich je  

    však přítomna v nízkých koncentracích vyjma  

    propranololu a nifedipinu, jejichž koncentrace je  

    podobná jako v mateřské plazmě 



Antihypertenzní medikace matek obvykle  

kompatibilní s kojením 
  

Captopril 

Diltiazem 

Enalapril 

Hydralazin 

Hydrochlorothiazid 

Labetalol 

Metyldopa 

Minoxidil 
 

 

  

                                                                           Pediatrics 2001;108:776-789 

Nadolol 

Nifedipin 

Oxprenolol 

Propranolol 

Spironolacton 

Timolol 

Verapamil 



 Diuretika (furosemid, hydrochlorothiazid, a spironolacton) 

    mohou snižovat tvorbu mléka.  

 

 Metoprolol je považován za kompatibilní s kojením, i když   

    se vyskytuje v mateřském mléku.  

 

 Acebutolol a atenolol nemají být podávány kojícím matkám. 

 

  
                                                                                           Pediatrics 2001;108:776-789 

 

Antihypertenzní medikace matek 

obvykle kompatibilní s kojením 



Řada doporučení stále považuje metyldopu za lék volby; podávat s opatrností 

u žen s rizikem rozvoje deprese. 

Diuretika nejsou preferována u kojících žen 

● thiazidová diuretika snižují tvorbu mléka 

     mohou vyvolat trombocytopénii u novorozenců 

● kličková diuretika snižují tvorbu mléka 

● kalium šetřící diuretika (spironolacton, amilorid, triamteren) mohou 

být kompatibilní s kojením 

Léčba hypertenze po porodu 

J Clin Hypertens 2009;11:726–733 



Beta-blokátory (propranolol, atenolol, acebutolol) dosahují vysokých 

hladin v mateřském mléku; vyvolávají známky beta-blokády u 

novorozenců. 

Labetalol je účinný a relativně bezpečný lék během laktace. 

Nifedipin má údaje podporující jeho bezpečnost během laktace 

(nevýznamné množství přechází do mateřského mléka). 

Pozor: nicardipin dosahuje vyšších koncentrací v mateřském mléku a 

neměl by se podávat kojícím ženám. 

Inhibitory ACE : captopril, enalapril a quinapril mohou být podávány 

během laktace. 

Léčba hypertenze po porodu 

J Clin Hypertens 2009;11:726–733 



 TK obvykle stoupá v prvních 5 dnech po porodu. 

 Hypertenze po porodu se může objevit u cca 20 % žen; může se 

jednat o pokračování hypertenze v těhotenství  nebo může jít o 

rozvoj hypertenze de novo. 

 Neexistují spolehlivé údaje pro léčbu hypertenze po porodu 

(Cochrane Database of Systematic Reviews 2013). 

 Řada doporučení stále považuje metyldopu za lék volby 

(opatrnost u žen s rizikem rozvoje deprese). 

 Možné léky: beta-blokátory (s výjimkou propranololu, atenololu 

a acebutolol), labetalol, nifedipin, inhibitory ACE. 

Závěry 





            Pre-eclampsia 
 
Gestational hypertension associated  

with significant proteinuria 
 

 300 mg/l or 

 500 mg/24 h or 

 dipstick 2+ or more 
 

Poor organ perfusion 



Conclusion: Changes in circulating concentrations of PlGF, sFlt-1, and in 

the sFlt-1/PlGF ratio precede the onset of preeclampsia. The risk profile 

of circulating angiogenic factors for developing preeclampsia distinctly 

evolves depending on whether this condition is manifested at preterm or 

term. 

J Hypertens 2012; 30 2173 - 2181 



   sFlt-1(soluble fms-like tyrosine-kinase-1):PlGF (placental growth factor) 

Conclusions 
An sFlt-1:PlGF ratio of 38 or lower can be used to predict the short-term 

absence of preeclampsia in women in whom the syndrome is suspected 

clinically. (funded by Roche Diagnostics) 
NEJM 2016;374:13-22 



sFlt-1/PlGF  

NEJM 2016;374:13-22 

 



sFlt-1/PlGF 

NEJM 2016;374:13-22 



sFlt-1/PlGF 

NEJM 2016;374:13-22 

 



NEJM 2016;374:13-22 

Cutoff point validation for sFlt-1/PlGF in 

predicting preeclampsia 



NEJM 2016;374:13-22 

 

Predictive performance of sFlt-1/PlGF 



NEJM 2016;374:13-22 

Predictive performance of sFlt-1/PlGF 



Classification of hypertension 

in pregnancy 

 pre-existing hypertension 

 gestational hypertension 

 pre-existing hypertension plus 
    superimposed gestational hypertension 
    with proteinuria 

 antenatally unclassifiable hypertension 



Pre-existing hypertension 

 1-5% of pregnancies 

 

 BP > 140/90 mmHg predates pregnancy 

    or develops before 20 weeks of gestation 

 

 In most cases, hypertension persists more 

    than 42 days post partum, it may be  

    associated with proteinuria 



Gestational hypertension 

Pregnancy-induced  hypertension with 

or without proteinuria 
 

Hypertension develops after 20 weeks´ 

gestation, in most cases, it resolves within 

42 days post partum 
 

Poor organ perfusion 



Pre-existing hypertension plus 
superimposed gestational hypertension 

with proteinuria 

Further worsening of BP and protein 

excretion > 3 g/day in 24-hour urine collection  

after 20 weeks´ gestation 

 

Previous terminology “chronic hypertension 

with superimposed pre-eclampsia“ 



Antenatally unclassifiable hypertension 

Hypertension with or without systemic 

manifestation 
 

BP first recorded after 20 weeks´ gestation, 

re-assessment necessary at or after 42 days 

post partum 



Management of hypertension in pregnancy 
 
depends on   
 

 BP levels  

 gestational age 

 associated maternal and fetal risk factors 



Non-pharmacologic management 

 SBP 140-149 mmHg or 

    DBP 90-99 mmHg 

 

    activity, bed rest (left lateral position) 

 

AVOID : weight reduction and salt restriction 



         Principles for treatment of mild-to-moderate  

                         hypertension in pregnancy 

  

The benefits of antihypertensive therapy for mild-to-moderately elevated  

BP in pregnancy (≤ 160/110 mmHg), either chronic or pregnancy-induced,  

have not been demonstrated in clinical trials. 

  

 Less risk of developing severe hypertension 

 No difference in outcome of preeclampsia, neonatal death,  

    pre-term birth 

 No difference in small-for-gestational-age babies 

 

  
                                                                     Cochrane Database Syst Review 2007;CD002252 

 



Thresholds for drug treatment initiation 
 
BP > 140/90 mmHg in women  

 with gestational hypertension without proteinuria or  

 pre-existing hypertension before 28 weeks' gestation or 

 gestational hypertension and proteinuria or symptoms at any time or 

 pre-existing hypertension and TOD or 

 pre-existing hypertension and superimposed gestational hypertension 

 

BP > 150/95 mmHg 

 In all other circumstances 

   methyldopa, labetalol, calcium antagonists, and beta-blockers 

 

AVOID: ACE inhibitors, AIIA, diuretics 

 

magnesium sulfate: eclampsia, treatment and prevention of seizures  



Definitions of Pregnancy Drug Classifications 
  

Category 

 

A. Careful tests in humans have shown no harm.  
  

B. Animal studies showed some harm, but well-designed studies  

     in humans showed no harm, or animal studies did not show any  

     harm and there are no good studies in humans.  
  

C. Animal studies show some harm and there are no good studies  

     in humans, or no human or animal studies have been done.  
 

D. Human studies show some risk.  
 

X. There is strong evidence that the drug causes birth defects,  

     either in humans or in animals.  

http://pregnancy.lovetoknow.com/wiki/Birth_Defects
http://pregnancy.lovetoknow.com/wiki/Birth_Defects
http://pregnancy.lovetoknow.com/wiki/Birth_Defects


Antihypertensive drugs used in pregnancy 

Women with pre-existing hypertension are advised 

to continue their current medication except for ACE 

inhibitors, AIIA and direct renin inhibitors 



      Why is RAS important in pregnancy? 
 
 Regulation of renal hemodynamics 

    (by maintaining GFR and urine production under conditions  

    of low renal perfusion pressure, which are characteristic of  

    the fetal and neonatal periods) 
 
 Regulation of umbilical and placental circulation 

 
 Regulation of fetal BP 

 
 Kidney development (growth factors) 

 
 Angiogenesis (angiotensin II) 

 
 Regulation of fetal renal growth, function and development  

   (ACE gene) 



Administration of AT1-blockers in pregnancy 
 
 Fetal arterial hypotension  
 Decreased glomerular perfusion pressure  
 Impaired renal tubular development  
 Reduced fetal urine output, oligohydramnios 

           Sequelae: limb contractures 

                            pulmonary hypoplasia 

                            cranio-facial deformation and neonatal anuria  
 Decreased placental and umbilical perfusion:  

                             intrauterine growth restriction 
 
 Action on skull bones angiogenesis: 

                             impaired ossification processes  
Critical period: second trimester !! 



           Maternal exposure to AT1-blockers 
                      Critical period: second trimester   
    5 cases of fetal death and 1 case of neonatal death on Day 4   

    postpartum, with persisting anuria; exposure in early pregnancy, 

    oligohydramnion. 

 
 Saji H, Yamanaka M, Hagiwara A, Ijiri R. Losartan and fetal toxic effects.  

    Lancet 2001;357:363. 
 
 Martinovic J, Benachi A, Laurent N, Daika-Dahmane F, Gubler MC.  

    Fetal toxic effects and angiotensin-II receptor antagonists.  

    Lancet 2001;358:241-8. 
 
 Briggs GG, Nageotte MP. Fatal fetal outcome with the combined use  

    of valsartan and atenolol. Ann Pharmacoth 2001;35:859-61. 



N Engl J Med 2006;354:2443-2451 



Antihypertensive drugs used in pregnancy 

Central alfa 

agonists 

 

Beta-blockers 

 

 

Alfa-/beta- 

blockers 

Methyldopa is the drug of choice. 

 

 

Atenolol and metoprolol appear to be safe and effective 

in late pregnancy. 

 

Labetalol has comparable efficacy with methyldopa, 

in case of severe hypertension, it could be given 

intravenously. 



BMJ 1990;301:587-9 



Birth weights of babies in atenolol and placebo groups 

Mean 3 470 g 

Mean 2 670 g 

n = 14                           n = 15 BMJ 1990;301:587-9 



AmJ Cardiol 1997;79:1436-1438 



In conclusion, this survey suggests that atenolol use may be detrimental 

in early pregnancy and provides confirmatory data with previous small 

prospective randomized trials. Our findings suggest that atenolol should 

be avoided in women who are trying to conceive or who are in the early 

stages of pregnancy. 

Am J Cardiol 1997;79:1436-1438 



Antihypertensive drugs used in pregnancy 

Diuretics 

 

 

 

 

Direct 

vasodilators 

Diuretics are recommended for chronic hypertension 

if prescribed before gestation or if patients appear to 

be salt-sensitive. They are not recommended in 

pre-eclampsia. 

 

Hydralazine is no longer the parenteral drug of choice; 

perinatal adverse effects.  



Antihypertensive drugs used in pregnancy 

Calcium- 

channel blockers 

 

 

ACE inhibitors, 

AIIA, 

direct renin inhibitors 

Oral nifedipine or i.v. isradipine could be given 

in hypertensive emergencies. Potential synergism 

with magnesium sulfate may induce hypotension. 

 

Fetal abnormalities including death can be caused 

and these drugs should not be used in pregnancy. 



                        Breast-feeding 
 
 
 Does not increase BP in nursing mothers 

 

 All antihypertensive agents taken by the nursing  

    mother are excreted into breast milk; however,  

    most of them are present at very low concentrations,  

    except for propranolol and nifedipine concentrations,  

    which are similar to maternal plasma 



Maternal antihypertensive medications  

  usually compatible with breastfeeding 
  

Captopril 

Diltiazem 

Enalapril 

Hydralazine 

Hydrochlorothiazide 

Labetalol 

Methyldopa 

Minoxidil 
 

 

  

                                                                           Pediatrics 2001;108:776-789 

Nadolol 

Nifedipine 

Oxprenolol 

Propranolol 

Spironolactone 

Timolol 

Verapamil 



 Diuretics (furosemide, hydrochlorothiazide, and spironolactone)  

    may reduce milk production.  

 

 Metoprolol is classified as compatible with breastfeeding, although  

    it is concentrated in human milk.  

 

 Acebutolol and atenolol should not be used in nursing mothers. 

 

  
                                                                                           Pediatrics 2001;108:776-789 

 

Maternal antihypertensive medications  

usually compatible with breastfeeding 



Many guidelines still consider methyldopa the drug of choice; however, 

it should be used with caution in women at risk for developing 

depression. 

Diuretics are not preferred in breastfeeding women 

● thiazide diuretics decrease milk production 

may induce neonate thrombocytopenia  

● loop diuretics decrease milk production 

● potassium-sparing diuretics (spironolactone, amiloride, 

triamterene) may be compatible with breastfeeding 

Management of postpartum hypertension 

J Clin Hypertens 2009;11:726–733 



Beta-blockers (propranolol, atenolol, acebutolol) attain high levels in 

breast milk to induce signs of neonatal beta-blockade. 

Labetalol is efficacious and relatively safe during lactation. 

Nifedipine has data supporting its safety during lactation (insignificant 

amounts transferred into breast milk). 

Caution: nicardipine attains higher levels in breast milk and should be 

avoided in breastfeeding hypertensive mothers. 

ACE inhibitors: captopril, enalapril, and quinapril could be used 

during lactation. 

Management of postpartum hypertension 

J Clin Hypertens 2009;11:726–733 



J Clin Endocrinology Metabol 1999;84:1858-1861 



BMJ 2007;355:974-986 



 Pregnancy provides a unique opportunity to estimate a woman´s 

   lifetime risk 

 

 Preeclampsia may be an early indicator of CVD risk 

Circulation 2011;123:DOI:10.1161/CIR.0b013e31820faaf8 



Eur J Heart 2016 



Eur J Heart 2016 



                           Conclusions 
 
 In non-severe hypertension, oral methyldopa,  

    labetalol, calcium antagonists, and (less frequently)  

    beta-blockers are drugs of choice 
 
 In pre-eclampsia with pulmonary edema, nitroglycerin 

    is the drug of choice, diuretic therapy is inappropriate 

    because plasma volume is reduced 
 
 As emergency, intravenous labetalol, oral methyldopa,  

    and oral nifedipine are indicated. Intravenous  

    hydralazine is no longer the drug of choice because  

    of an excess of perinatal adverse effects 



ASA in the prevention 

of pre-eclampsia 

 
● ASA (75 mg daily) is recommended in the 

prevention of pre-eclampsia in women at high or 
moderate risk of pre-eclampsia from 12 weeks of 
gestation until delivery 





                     Conclusions 

 
 I.v. infusion of sodium nitroprusside is useful in  

    hypertensive crisis, but prolonged administration  

    should be avoided 

 

 Calcium supplementation, fish oil, and low-dose  

    aspirin are not recommended. However, low-dose  

    aspirin may be used prophylactically in women  

    with a history of an early onset of pre-eclampsia 

 



    Hypertensive encephalopathy 
 
1-2% of untreated essential hypertension 

SBP > 250 or DBP > 150 mmHg 

 

Treatment 

 ↓Mean BP by no more than 15-25% towards  

    DBP 100-110 mmHg 

 Drug of choice: sodium nitroprusside 

 Other drugs: nitroglycerin, nifedipine, labetalol 



                       Conclusions 
 
 Korotkoff Phase V is now recommended for the  

    measurement of DBP in pregnancy with Phase IV  

    being indicated only if Korotkoff sounds persist  

    at cuff pressures approaching 0 mmHg 
 
 Non-pharmacological management should be  

    considered for pregnant women with  

    SBP 140-149 mmHg or DBP 90-95 mmHg 
 
 In gestational hypertension with or without  

    proteinuria, drug treatment is indicated at  

    BP levels ≥ 140/90 mmHg  
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             J Hypertens 2013; 31: 1731-1738 



● Multicentre, parallel, open-label randomised controlled trial in six academic and 

32 non-academic hospitals in the Netherlands, 2005–8 

● 756 patients 

● Induction of labour is associated with improved maternal outcome and should be 

advised for women with mild hypertensive disease beyond 37 weeks’ gestation. 

Lancet 2009; 374 (9694): 979–988 



● open-label, randomised controlled trial, in seven academic hospitals and 44 non-

academic hospitals in the Netherlands. 

● 703 were enrolled and randomly assigned to immediate delivery or expectant 

monitoring 

Lancet 2015; 385 (9986): 2492 – 2501 



● For women with non-severe hypertensive disorders at 34–37 weeks of gestation, 

immediate delivery might reduce the already small risk of adverse maternal outcomes. 

However, it significantly increases the risk of neonatal respiratory distress syndrome. 

Therefore, routine immediate delivery does not seem justified and a strategy of 

expectant monitoring until the clinical situation deteriorates can be considered. 

Lancet 2015; 385 (9986): 2492–2501 



             Magee L, von Dadelszen P 

Author´s conclusions 

 For women with preeclampsia, postnatal furosemide may decrease 

the need for postnatal antihypertensive therapy in hospital (more 

data are needed). 

 There are no reliable data to guide management of postpartum 

hypertension. 

      Cochrane Database of Systematic Reviews 2013, Issue 4. Art. No.: CD004351 



● BP rises progressively over the first 5 postnatal days, 

peaking on days 3–6 after delivery. 

● 10% of maternal deaths due to hypertensive disorders 

in pregnancy occur in the postpartum period. 

● Other complications of severe postpartum hypertension 

• stroke 

• eclampsia 

Postpartum hypertension 



● Mobilization from the extravascular to the intravascular 

space (6–8 liters of total body water and 950 mEq of 

total body sodium) 

● Urinary sodium excretion (natriuresis) – may result 

from increase in ANP 

● Iatrogenic causes (bromocriptine, NSAIDs) 

Possible causes of postpartum 

hypertension 



● randomized, drug-controlled, triple-blind clinical trial 

● n = 90 postpartum women 

● SBP ≥ 180 and/or DBP ≥ 110 mmHg 

Conclusions: Clonidine and captopril represent safe, effective treatments for severe       

                       postpartum hypertension. 

PLoS ONE 12(1): e0168124. doi:10.1371/journal. pone.0168124 



        Circulation 2015;132:1726-1733 



n = 111 (59%) hypertension in the antepartum period 

Epidemiology and mechanisms of de novo and persistent 

hypertension in the postpartum period 

Circulation 2015;132:1726–1733 

n = 988 consecutive women admitted for Caesarian section  

              of a singleton pregnancy 

n = 188 (18.6%) postpartum hypertension 

n = 77 (41%) de novo hypertension 



● Women with postpartum hypertension 

• use more healthcare resources (prolonged hospitalization, 

more antihypertensive drugs) 

• have the same risk factors and antepartum circulating plasma 

angiogenic profile as women with preeclampsia 

● Conclusion: Women with postpartum hypertension may represent 

a group of women with subclinical preeclampsia or unresolved 

preeclampsia. 

Clinical perspective 

Circulation 2015;132:1726–1733 



● Chronic hypertension (primary or secondary) 

● Gestational hypertension 

● Preeclampsia, unresolved with delivery 

● Volume excess associated with fluid or drug administration (e.g., 

nonsteroidal anti-inflammatory drugs for postoperative pain) 

● Postpartum hyperthyroidism (thyroiditis) 

Potential causes of postpartum 

hypertension 

J Clin Hypertens 2009;11:726–733 



Recommended evaluation and management 

Am J Obstet Gynecol 2012:206:470-5 



Obstet Gynecol 2017;129:769-770 



Obstet Gynecol 2017;129:769-770 

Emergent Therapy for Acute-Onset, 

Severe Hypertension During Pregnancy 

and the Postpartum Period 

• Intravenous (IV) labetalol and hydralazine have long been considered first-

line medications for the management of acute-onset, severe hypertension in 

pregnant women and women in the postpartum period. 

• Immediate release oral nifedipine also may be considered as a first-line 

therapy, particularly when IV access is not available.  

• The use of IV labetalol, IV hydralazine, or immediate release oral nifedipine 

for the treatment of acute-onset, severe hypertension for pregnant or 

postpartum patients does not require cardiac monitoring. 



Conclusion: Oral nifedipine is as efficacious and safe as intravenous 

labetalol and may have an edge in low resource settings. 

                                                         BJOG 2016;123:40-47 

• 7 trials (pooled analysis); 4 from developing countries 

• 363 women 



                          BMJ 2013 Feb 25;346:f894. doi: 10.1136/bmj.f894 



Inpatient management of postpartum HT 

BMJ 2013 Feb 25;346:f894. doi: 10.1136/bmj.f894 

Day 1–3 

 



Outpatient management of postpartum HT 

 

BMJ 2013 Feb 25;346:f894. doi: 10.1136/bmj.f894 



Outpatient management of postpartum HT 

 

BMJ 2013 Feb 25;346:f894. doi: 10.1136/bmj.f894 

 



Outpatient management of postpartum HT 

 

BMJ 2013 Feb 25;346:f894. doi: 10.1136/bmj.f894 



J Perinatal 2016;36:405–409 

Clinical factors associated with re-admission 

for postpartum hypertension in women with 

pregnancy-related hypertension 

● Nested-case control study in women with previously diagnosed 

pregnancy-related hypertension re-admitted within 4 weeks postpartum 

(25 cases; 74 controls) 

Conclusions: Postpartum re-admission for hypertension in women with 

known pregnancy-related hypertension was not associated with mode of 

delivery, appeared to be increased with longer duration of labor and 

decreased in those initially started on antihypertensive medications. 



1. continuation of hypertensive disorders in pregnancy 

• pre-existing hypertension (usually persists > 6 weeks postpartum) 

• gestational hypertension including pre-eclampsia (should resolve  

within 6 to 12 weeks postpartum) 

2. de novo pre-eclampsia (headaches, epigastric pain, visual changes, seizures) 

3. iatrogenic causes 

• drugs: NSAIDs for analgesia, ergot derivatives for postpartum 

hemorrhage, or ephedrine 

• hypervolemia (e.g., after regional anesthesia) 

4. pain (inadequate analgesia) 

5. anxiety 

Hypertension in the postpartum period 



● checking BP within 6 hours of delivery in all normotensive 

women without complications 

● checking BP on day 5 postpartum (to identify women with 

a late presentation of pre-eclampsia) 

● checking BP after discharge from hospital every other day 

Identification of postpartum hypertension 

NICE Clinical Guideline 107 



● all women with hypertension in pregnancy should have BP 

and urine checked by a doctor at 6 weeks and persistent 

hypertension confirmed by ABPM (Report of the National 

High Blood Pressure Educational Program Working 

Group on High Blood Pressure in Pregnancy; Am J Obstet 

Gynecol 2000;183:S1–22) 

● all women under the age of 40 with hypertension should be 

assessed for a secondary cause (NICE Guideline 2010) 

Management of postpartum hypertension 



● 10% of pregnancies are complicated by hypertension 

● 1–2% of those may undergo a hypertensive crisis at some 

point including the postpartum period 

● Incidence of postpartum pre-eclampsia 5.7% (Matthys 2004) 

Seminars in Perinatol 2013;37:280–287 



Many guidelines still consider methyldopa the drug of choice; however, 

it should be used with caution in women at risk for developing 

depression. 

Diuretics are not preferred in breastfeeding women 

● thiazide diuretics decrease milk production 

may induce neonate thrombocytopenia  

● loop diuretics decrease milk production 

● potassium-sparing diuretics (spironolactone, amiloride, 

triamterene) may be compatible with breastfeeding 

Management of postpartum hypertension 

J Clin Hypertens 2009;11:726–733 



Beta-blockers (propranolol, atenolol, acebutolol) attain high levels in 

breast milk to induce signs of neonatal beta-blockade. 

Labetalol is efficacious and relatively safe during lactation. 

Nifedipine has data supporting its safety during lactation (insignificant 

amounts transferred into breast milk). 

Caution: nicardipine attains higher levels in breast milk and should be 

avoided in breastfeeding hypertensive mothers. 

ACE inhibitors: captopril, enalapril, and quinapril could be used 

during lactation. 

Management of postpartum hypertension 

J Clin Hypertens 2009;11:726–733 



● Hypertensive urgencies: 

oral labetalol, nifedipine ER, diltiazem, verapamil, clonidine 

 

● Hypertensive emergencies: 

IV labetalol, hydralazine, esmolol, nicardipine, sodium nitroprusside 

oral nifedipine 

Management of postpartum hypertension 

Seminars in Perinatol 2013;37:280–287 


