beronpobeH efieMm BO
OpemMeHOCT
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AKVTEH BEJTOIIPOBEH EL
SCASMM*

1

[EM (aOe)

AKYMYAQLMAQ HO TEYHOCT BO OEAOAPODOHMOT
MHTEPCTULUMJAAEH M-P M OABEOAUTE, LLITO O
CrpevYyBA HOPMAAHATA FTACHA PA3MEHA

4-TQ HAJHECTA MPUYMHA 30 MOPBMAMTET BO
MAJYUMHCTBOTO M MHOTY 4ECTA MPUMYMHA 3A MPUEM BO
eAMH1UMTE 3a VA

5-33% KQ|] npeekAaMncHja
4.3-15% kaj HELLP

17.2% cMPTHOCT KQj XTA /npeekAamMmncum|a

* Scotish Confidential Audit of Severe Materndal
Morbidity



AKyTeH Oestopo0eH efreM: IPUYMHA

HOBOHOCTOHATUTE MPOMEHU MHAYLMPAHM OA
BbpemeHoCcTa (0CcobeHO BO 3-TMOT TOMMECTAP),

HEKOM CneuMdOMYHM M HE AOKPJ] PA3jOCHETH
NATOJOMINOAOLLIKM MPOLLECU - YCAOBEHU OA
DpPEMEHOCTA - NPEEKAAMMNCU|A

NPUCYCTBOTO HO CAMMOT PETYC per se,

1M MOKPA] NOAODOPYBAHE HO MEHALIMEHTOT HO
KOHIECTMBHATA CPLLEBA CAQOOCT OMLUTO KA
NOMYAQUMATA = TMPOAOAXKYBAAT AC
NPEAM3BMKYBAAT CUTHUAOUKAHTEH MOPOUAUTET U
MOPTAAUTET KA] TPYAHMUMTE |




CpueBa d-ja BO OpemMeHOCT :

[ToOMEHU MHAYLIMPAHU OA OPEMEHOCT:
XOPMOHCKM MPOMEHU + HOBA YTEPOMAALLEHTAPHA
LLMPKYAQLLM|C
MEXAHMYKM: MPUTUCOK OA 3TOAEMEHATA
YTEPOMAQLLEHTAPHAO EAMHMLLA -MATKO

METADOAMYKN MPOMEHU: I MOOAPYBAHA HA
YTEPOMAQLEHTAPHATA EAMHMLLAO

TepmuHckm nepumoa - KB ctpec: 60AKQ, Y.
KOHTPAKLLMM, 30MOP, TAGAYBAOHE, KPBABEHE,
MHBOAYLIM|O

[lyepnepmym - ABTOTPAHCY3U|A + CKAOHOCT KOH
BOAYMEHCKO MPEONTOBAPYBAHE (MpepacnpeAeAda
HQ TEYHOCTM)

| MMOKQPAHO KOHTPAKTUMAHOCT KQj TOYAHMUM 2




Clinical Science (2009) 116, 599—606 (Printed in Great Britain)  doi:10.1042/(520080142

Deterioration in cardiac systolic and diastolic
function late in normal human pregnancy

Conclusions

In conclusion, we have utilized reproducible and
quantitative methodologies [54] to assess cardiac function
longitudinally during pregnancy. We have demonstrated,
in the basal resting state, a deterioration in both
contractile and relaxation capacity of the myocardium

by term human pregnancy. These studies reveal changes

ot potential clinical importance, particularly tor women
with underlying cardiac disease, but possibly also for
the average woman who is now both heavier and older
during pregnancy than in previous generations [55,56].
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[NOCTOM 3rOAEMEHO
NPUTUCOYHO OMNTOBAPYBAHE
(afterload) npeAM3BUKAHO
OA XMMNEPTEH3M|ATA U
peAyLMPAHATA
MMOKAPAHA PEACKCALM|A
(lusitropy) KAKO PE3YATAT HA
AK CTRYKTYPHM NPOMEHM
(HajuecTo AK
xmnepTpodomja), LUTO BOAM
KOH 3rOAEMEHM
MMKPOBACKYAQPHM CUAU U
3rOAEMEHO BOAYMEHCKO
onToBApPYBAME (preload).

PeAyUMPAHNOT KOAOUAHO-
OCMOTCKM MPUTUCOK BO
COAE|CTBO CO 3roAEMEHATA
KAMMAQpHATA
NPOMYCTAMBOCT, YyLUTE
MOBEKE M 3TOAEMYBA
LLiaHcumTe 3a ABE.



AKyTeH OentogpoOeH efieM Kaj TPYIHUIIN

XMAPOCTATCKM M. - KOAOMAHO-OCMOTCKM . -
KAMMAQPHATA MPOMNYCTAMBOCT

* ymepeHa AK peAyKUMjA HO CUCTOAMYHATA U
AMNJACTOAMYHA CP-ja

* AK eHA-AMJOCTOAMYEH MPUTUCOYEH TPAAMEHT
+

*| OHKOTCKM MPUTUCOK

°* eHpoTenHa auchyHkumja = P KAMNMA. MPOnyCcCTAMBOCT (fluid
leakage)

*‘bpemeHoct - MPEAUCNO3NLUUNIA koH BE




[lel=nis e =l ihi e laolen fo(sle . KBC BOAECTM: XUNEePTEH3NjA, MCXEMMYHA
BO NpeA-6pemeHocCT cpueBa OOAECT, KOHTEHUTAOAHM CPLLEBMU
OAECTH, BOABYAQPHU CPLEBM BAECTH,
APUTMM|A, KOPAMOMMONATHA

boAeCTU MHAYUUPAHU OA NMpeekAaamncuja

6pemeHocTa Kapanommonatmja (AMAQTATMBHA)

Cenca

[oeABPEMEHO PArAHE, MYATUNAQ DPEM.
AMTUOTUYHO-COAYMAEH EMDOAMIAM
beroapobeEH EMOOAM3IAM

PApPMAKOAOLLKU AreHCHU beta-aApeHepPrMiHM TOKOAUTHUYKU AreHCH
KoptmkocTepomam

MarHesmym cyadoar

HCAUNA

JaTporeHa UB cbAaymaHa Mo3utnuseH cbAaynmaeH 6aaaHc (> 2.0 A)
Tepanuja
PeTAAHA KOHAUUM]O MyATUNAQ BpeMEHOCT



Acute Pulmonary Edema in Pregnancy

Anthony C. Sasaone, DO, Thomas Ivester, MD, Marnssa Largoza, MD, James Manley, MD,
Philip Shlossman, MD, and Garrett H. C. Colmorgen, MD

Table 2. Etiologies and Timing of Onset of Pulmonary
Edema

Risk factor Antepartum Intrapartum Postpartum  Total

Tocolysis 9 3 1 13
Preeclampsia 3 1 3 9
Flnd overload 2 0 9 11
Cardiac i) 2 ] 13
Infecnon 2 0 0 2
Oviher 1 1 1 3
Total 24 7 20 3l

ToKOJIM3a (25.5%): B MarHe3muyM cyiidar + terbutaline)
cplieBu 3ab0oiyBamba (25.5%),

BOJIYMeHCKO onTepeTryBame (21.5%) 6022 +/- 3340 mL,
npeexsiamricuja (18%)

npeHaTasieH nepuoyp (47%), iarpanapTtaiiHo (14%),
rioctrapTaitHo (39%)

* Cohort study 62.917 pregnances, 51 APE:


https://www.sciencedirect.com/science/journal/00297844/101/3

CLINICAL INVESTIGATIONS Circ J 2002; 66: 623-626

Pulmonary Edema During Pregnancy

—— Unilateral Presentation Is Not Rare —

Table 3 Clinical Conditions Associated With Obstetric Pulmonary Edema

Case no.  Associgted conditions Wi Alb Cr Hb
i Wone 67 3.2 0.7 i
2 Pre-eclampsia, twins, therapy with MpS04 71 28 0.9 o
3 Pre-eclampsia, twins, transfusion | therapy with MgS04 72 24 i t
4 Pre-eclampsia, urdsepsis, therapyvjwith MgS0: (k) 28 0.7 Q
h] Pre-eclampsia, twins, transfusion|therapy with MgS04 73 i3 0.8 ]
] Pre-eclampsia, twins, therapy with MeS04 70 i3 0.7 12
7 Pre-eclampsia, chdonic hypertension, CRF, therapy with MgS04 73 235 N q
& Pre-eclampsia 62 i3 0.8 1
9 None 71 2.8 0.0 vl

1t Therapy with MgS[: M 235 0.3 q
1 Pre-eclampsia, twips, therapy with MeS04 and steroids o il 0.7 1
12 Pre-eclampsia, choic hypertension, CRF, therapy with MgS504 62.2 28 4] 5
13 Twins, infection affunknown origifcTirerapywitirriTodTine (k) 27 0.6 Iy
14 Twins, transfusion) abruptio placentae, therapy with ritodrine (7h] 27 0.6 t
13 Therapy with ritodyine j2 32 0.7 1
I Pre-eclampsia, intfauterine fetal death, therapy with MgS04 i 2 0.7 12
17 Therapy with MgS[: and sieroids 70 ki 0.7 0
18 Pre-eclampsia, geftational diabetes, transfusion, therapy with MpSOs 635 28 0.8 7

Wi, maternal weight before pregnancy (kg); Alh, serum albumin (g/dl); Cr, serum creatinine (mgddl); Hb, hemoglobin (g/dl); CRF,
chronic renal failure.
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Pulmonary Edema During Pregnancy

—— Unilateral Presentation Is Not Rare —

Obstetric pulmonary edema vsually develops in one of 2

common settings:!? (1) pre-eclampsia—eclampsia or
tocolysis with « -mimetics. It usually develops wi
days postpartum;*3-f most of the present patients develtped
pulmonary edema between | day antepartum and 8 days

postpartum and it was associafed with one of the foremen-
tioned clinical settings.

Most cases of pulmonary edema in obstetric patients
result from increased hydrostatic pressure and resolve
rapidly with disconfinuafion of tocolytic therapy, fluid
restriction and diuretics®®!4 Most of the present cases were
of cardiogenic origin or caused by volume overload, which
increases hydrostatic pressure, and the pulmonary edema
resolved rapidly with treatment. The mean number of days
taken for resolution was 2.2 days, which is very similar to a
previous study?




Intravenous MgS0, administration may also contribute to pulmonary com-
plications (4) through both a possible reduction in colloid osmotic pressure and
a negative inotropic effect (25). This effect has only been demonstrated to
occur in conjunction with unrestricted parenteral fluid usage and only follow-
ing extended MgS0, administration (>44 hours) (2). In the BCW cohort, the

* Mr J KOAOMA.OCMOT. M + HETATUBEH MHOTP.
>A444 + HEPECTPUKTMBEH BHEC
* MOCTPOAMAEH NEPUOA: 84%

[TOUHYUHA: 3AAPLLKA HO BOAQ —J0EHOMEH HA ABTOTPAHCAoY3mja +
OAAOXYBAHE HO AMYPE3A (| HATpMypE3Q)

— UHXMOMUM|A (|) HO NPOCTATAQHAMHCKO OCAODOAYBAHE +
HATPUYPETUYEH (ATPUJAAEH) NENTUA OATOBOP



2015 Nov;43(6):675-81. doi: 10.1515/jpm-2014-0206.
Pulmonary edema in pregnancy and the puerperium: a cohort
study of 53 cases. , :

* Objective: To describe the etiology and obstetric outcome in women presentiré? with pulmonary edema
during pregnancy and the puerperium. As a secondary obg'ective, we evaluated the utility of
echocardiography in the investigation and management of such women.

*  Methods: Retrospective case note analysis of 53 cases of pulmonary edema that resulted in severe
respiratory distress and admission to intensive care. The study poputationq were women accessing
obstetric care at a tertiary referral center in South Africa.

* Results: Cases were classified as cardiac (6/53; 11%), hypertensixe (44/53; $3%), or septic (3/53; 6%),
depending on the underlying cause for pulmonary edema. There Were sighificant differences in the
mean ejection fraction at echocardiography for cardiac vs. non-cardiac groups (26% vs. 55%, P=0.0001),
as well as the presence of valvular stenosis or regurgitation (5/6 vs. 8/30, P=0.016). Women in the non-
cardiac group were more likely to present earlier and require earlier delivery than in the cardiac group
(median gestation at delivery 35 weeks vs. 38 weeks, P=0.0106) and mothers in the cardiac group were
more likely to die (2/6 vs. 1/47, P=0.031). Cesarean delivery was performed in 85% of cases.

* Conclusions: Hypertensive illness is the most common underlying etiology in the
development of pulmonary edema. Transthoracic echocardiogra %ly is a non-invasive
investigation that can be carried out at the bedside and is a useful diagnostic tool in
pulmonary edema occurring in pregnancy and the puerperium. Knowledge of ejection
fraction is’an important diagnostic tool to differentiate the underlying causes and to guide
management.



https://www.ncbi.nlm.nih.gov/pubmed/25324438
https://www.ncbi.nlm.nih.gov/pubmed/?term=O'Dwyer%20SL%5BAuthor%5D&cauthor=true&cauthor_uid=25324438
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gupta%20M%5BAuthor%5D&cauthor=true&cauthor_uid=25324438
https://www.ncbi.nlm.nih.gov/pubmed/?term=Anthony%20J%5BAuthor%5D&cauthor=true&cauthor_uid=25324438

Kapamoren bE: exokapaouorpadmja

Cpuesr abHoOpMAAHOCTU > 3TOAEMYBAHME nyAam
KAMMAQPEH MPUTUCOK — MYAM BEHCKM [T= 1T
XnapoctaTcku I

[TOUMYMHM:

*AB CAQDOCT — HOJ4ECTO

*AMCPTUMM|C

*AB xuneptpodoumja n KApAMOMMOMATHA
*AB BOAYMEHCKO MPEONTOBAPYBAHE

‘MU
*AB npoTto4yHa - obCTpYyKLUM|O



Acute Pulmonary Oedema as a Complication of
Hypertension During Pregnancy
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Acute pulmonarv cedema complicating pregnancy and the puerperium
results in serious maternal morbidity and is a leading cause of maternal mor-
tality. In this individual patient data medical record review, acute pulmonary
oedema was largely iatrogenic in nature. APO was strongly associated with
increased intravenous fluid administration in an environment of unrestricted
fluid policies for women undergoing induction of labour, caesarean section and
MgS0, seizure prophylaxis. The development of APO resulted in longer
lengths of hospital stay. Restrictive fluid policies were found to result in the
absence of acute pulmonary ocedema in a similar population, without an
increased incidence of acute renal failure.

* Acute Pulm Oedema: 0/472 vs 19/408 cases) [8] (level 3
evidence).




Royal College of Guideline No. 10(A)
March 2006

)% Obstetricians and Reviewed 2010
Gynaecologists

Setting standards to improve women's health

THE MANAGEMENT OF SEVERE PRE-ECLAMPSIA/ECLAMPSIA

5.4 How should fluid balance be managed?

Fluid restriction is advisable to reduce the risk of fluid overload in the intrapartum and postpartum

C

periods. In usual circumstances, total fluids should be limited to 8o ml/hour or 1 ml/kg/hour.

Ower the last 20 years, pulmonary oedema has been a significant cause of maternal death.” This has often
been associated with inappropriate fluid management. There is no evidence of the benefit of fluid

expansion™ and a fluid restriction regimen is associated with good maternal outcome.” There is no evidence
that maintenance of a specific urine output is important to prevent renal failure, which is rare. The regime

of fuid restriction should be maintained until there is a postpartum diuresis, as oliguria is common with
severe pre-eclampsia. If there is associated maternal haemorrhage, fluid balance is more difficult and fluid

restriction is inappropriate.



abE: ximHyka npesenTariyja

- Taxm-amcnHea (severe shortness of breath)
KaLAmLa-
LImjaHOo3a

HeMUpP, AHKCMO3HOCT
[TaAnmMTaumnm
[ToOOY3HO NoTEHE
[oaAHO OOAKQO




Category

Planning and
communication

Close observation

Avoidance of
precipitants

Early intervention

Risk-reduction strategy

Multidisciplinary team involvement
[1, 2] ({level 3 evidence)

Effective verbal and written
communication and handover [1, 2]
(level 3 evidence)

Close monitoring and recording of
observations (including conscious
state, blood pressure, respiratory
rate, heart rate, oxygen saturation,
temperature and fluid balance) [1, 2]
(level 3 evidence)

Close monitoring and recording of
biochemical parameters
(haematological, renal, metabolic
and respiratory) [1, 2]

(level 3 evidence)

Avoidance of non-steroidal
anti-inflammatory drugs [77] (level
—3 avidenca)

Restricted fluid administration and
minimisation of additional
intravenous fluids by the use of
undiluted solutions of magnesium
sulphate and reduced volume
Syntocinon™ infusions [1, 8] (level 3
evidence)

Critical hypertension (systolic blood
pressure = 150 mmHg requires
antihypertensive therapy; systolic
blood pressure =180 mmHg is a
medical emergency requiring
urgent reduction) [1, 78] (level 1++

—_——r e

Planning and
communication

Close observation

Avoidance of
precipitants

Early intervention

Prevention of
further
complications

Multidisciplinary team
management [1] (level 3
evidence)

High dependency care and close
monitoring with one-to-one
nursing /midwifery staff [1, 2] (level
3 evidence)

Continuous monitoring of vital signs
[1, 2] (level 3 evidence)

Serial monitoring of respiration,
cardiac, renal and haematological
function [1, 2] (level 3 evidence)

Assessment of fetal wellbeing and
mu ftidisciplinary planning for safe
birth if acute pulmonary oedema
occurs antenatally [1, 2] (level 3
evidence)

Strict fluid balance and fluid
restriction [8] (level 3 evidence)

Control of blood pressure [B4] (level
1++ evidence)

Eclampsia prophylaxis with
magnesium sulphate if woman has
pre-eclampsia [85] (level 1++
evidence)

Prevention of deep vein thrombosis
and pulmonary embolism

Prevention of stress ulceration of
the gastrointestinal tract




Crparerujara 3a pexnykiija Ha AbBE xaj
TPYISHUIN

-

*PECTPUKTIMBEH BOAYMEHCKM BHEC — 80 MA/Y4 MAKC

2.000 MA/24 4 - HEAUAYMPAHM P-PU HO MATHE3MYM CYACDAT, PEAYLMPAHU BOAYMEHU HA
curtoumrcka uidp., HCAUMA, 6eTa-MMMeEeTULM

'pOHO KO HTpO/\O HA Kl_l > 150mm HQg 30A0AXKMTEAHO AHTUXMMEPTEH3MBHA

Tepanumja, >180 mmHg ypreHTHo CHWxXyBare Ha KIT,

eamHmumte 30 MA/ XA)

.rpl/l)KO 30 Cpl—LeBO CO‘jO ( , BEACAPOOHA , XeMATOAOLLIKA
oybpexHara do-ja,

3QBPLLIYBOHE HA MOPOAYBAHETO.

‘I'IpeBeHLLl/IjC] HAO MOXXHNTE KOMIMAMNKALMUN. tepanmja co marHesmym,

OCOOEHO KA MpPeEKAAMINCH|Q,

-mepky 30 MPEBEHLM|A HO BEHCKM TODOMOOEMOOAMIAM (araGoka ser
KTDON\603CI n 0eroApPOBbeEH eMOOAM3IAM), MPEBEHLM|A HO CTpPEeC-YAKYC Ha [UT.

CTPUKTHO M3DETHYBAHE HA NPELMNMTAHTM 30 ABE

*KOHTMHYHNMPAH MOHHUTOPHMHI HA BUTAOAHM 3HAUM (nprem so

‘TOMXKA 30 JOETAAHATA COCTOj6CI M UHTEPANCLIMMAMHOPEH NMACH 30 €BEHTYOAHO

2

7

CKd

iy




Acute Pulmonary Oedema in a Pregnant Woman

v

Activate emergency response, call for help and skilled assistance

v

Airway

l

Breathing

A\ 4

Circulation

\4

Clear obstruction if present
Upright position
Administer oxygen

- Assess respiratory rate
oxygen saturation
temperature
chest X-ray
arterial blood gases

- Auscultate chest

- Consider non-invasive/invasive

ventilation

- Minimise aortocaval compression

- Maternal Agsess
blood pressure
heart rate / rhythm / ECG
fluid balance
- Fetal Heart rate
Gestation

- Intravenous access

Full blood examination
Assess renal function
Assess liver function
Assess coagulation
Cardiac enzymes

- Transthoracic echocardiography
- Continuous monitoring

=

Hypertension?
SBP > 140 mmHg
and/or DBP > 90 mmHg

.

Hypertensive
Consider cause - Administer drugs -
Preeclampsia Nitroglycerin
Endocrine disorder Frusemide
Illicit drug intake Morphine
Intravenous fluids + MgSO,
Other + Calcium channel

antagonist

PRy

Consider cause -

Cardiac disease
Sepsis + vasodilator

Normotensive/hypotensive
Administer drugs -
Furosemide

Tocolysis + inotropic support
Amniotic fluid embolism + mechanical support
Aspiration

Intravenous fluids

Other

=

Stabilise, plan safe birth, transfer to intensive care environment

Despite the risks of aspiration [82], non-invasive
ventilation should be tried as the initial technique before
tracheal intubation, as it provides increased inspired

oxygen concentration, displaces fluid from the alveoli

Into (he pulmonary and subsequently syslemic circula-

tion, decreases the work of breathing, and decreases the
need for tracheal intubation [31, 83] (level I1++



3aKAYHOK:

MAEHTUAOUKALMATA HA TOYAHULMTE CO PU3MK |
NPENO3HABAHE HA 3HALMTE HA KPM3A, TOETMAH OA
OOY4YEH M UCKYCEH TMM

AMCTUHKLM]OTA METY CPLLEBOTO M HE-CPLLEBO MOTEKAO HO
cocTojoaTa | TPAHCTOPAKAAHATA EXOKAPAMOTPAJU|ATO-
AOKO>KOH 6eHedouT

BOAYMEHCKOTO MPEONTOBAPYBAHE, OCOOEHO BO TEPMMH
/OAH MNOCTPOAMNAEH MEPUOA KA] eEKAaMmMNcHja / LP !
MNPENO3HATAMB TpUrep 3a bk

CTPATENM|A 30 HOMAAYBAHE HO PU3MKOT: PECTPUKTMBEH
BOAYMEHCKM BHEC OCODEHO KQ] PU3MYHUN TOYAHULIM =
0OCOBOEeHA BAXHOCT |

MMIMAEMEHTALMA HO CUMNAMAOULMPAHM AATOPUTMM
NPOUMEHAMBU N MHTEP AMCLIMMAMHAPHO




Oyaromapam

Ha BHMmaHmeTo !l



