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Global Causes Of Maternal Death

Abortion Embolism Haerrid' 1age )" Hype!tension Sepsis Otherdirect causes rlndirect causes
N %(95%Ul) N %(95%Ul) | N % %Uh) | N %(95%U) N %(95%Ul) N %(95%Ul) | N % (95% UI)
Worldwide 193000 7-9% 78000 32% 661000 271% , 343000 1470% 261000 107% 235000 96% 672000 275%
(47-132) (1:8-55) (19-9-362) | /11-1-17-4) (59-186) (6:5-143) (197-37:5)
Developed regions 1100 7-5% 2000 13-8% 2400 163 158¢° 12:9% 690n, 47% 2900 200% 2
(57-11-6) (10-1-22-0) (11-1-24-6) (10-0-16;5) (2-4-11-1) (16:6-27-5) (19:5-33-9)
Developing regions 192000 7-9% 76000 31% 659000 27:1% 341000 14-0% 260000 10-7% 232000 9-6% 668000 27.5%
(47-132) (17-54) (19-9-36-4) (11-1-17-4) (59-15-7) (6-4-143) (197-37-6)
Northern Africa 490 2:2% 720 32% 8300 369% 3800 16:9% 1300 58% 3800 171% 4000 180%
(09-49) (0-9-8:9) (241-516) (11-9-22-9) 23-177) (7.7-308) (9:5-302)
Sub-Saharan Africa 125000 9:6% 27000 21% 321000 24-5% 209000 16:0% 134000 1057, 119800 9-0% 375000 28-6%
(51-17-2) (0-8-4:5) (16:9-341) (11:7-21) (55-185) (51-157) (19.9-403)
Eastern Asia 420 0-8% 6500 11.5% 20000 35-8% 5900 10-4% 1500  26% 80 ) 14 o 14000 24-9%
(02-2:0) (1-6-40-6) (10-9-68-2) (3:9-202) (04-97) (7 7513) (6-4-588)
Southern Asia 47000 5-9% 17000  22% 238000 303% 80000 103% 107000 13-7% 65000 3% 20 W 23%
(1:5-173) (0-5-6-8) (14.0-54-8) (5-8-16-6) (3:3-359) (33-177) (12)555-1
SoutheasternAsia 11000 7-4% 18000 121% 44000 29-9% 21000 14-5% 8100 55% 20000 13-8% 5000 W16-8%
(2-8-18-4) (32-334) (152-513) (8:4-22:7) (1-8-15.0) (5:6-312) (7-8442)
Western Asia 860 3.0% 2600  92% 8900 307% 3900 13-4% 1400  4-8% 4500 156% 6700 254%
(1.0-7:6) (33-22:6) (17-4-491) (75-212) (15-131) (6:6-337) (113n31)
Caucasus and 250 4.6% 590 10-9% 1200 22:8% 790 147% 460  85% 910 16-8% 1200 21-8%
central Asia (27-82) (6-2-18-2) (17:2-303) (11-6-183) (57-13-6) (12:6-232) (16:2-29.9)
Latin America 6900 9:9% 2300 32% 16000 23-1% 15000 221% 5800 83% 10000 14-8% 13000 185%
and Caribbean (8:1-13.0) (2:6-47) (197-27-8) (19.9-24-6) (5:6-12:5) (11:7-19-4) (15-6-22:6)
QOceania 290 71% 610 14-8% 1200 29:-5% 560 13-8% 200  50% 510 124% 710 17-4%
(12-229) (1.9-47-6) (8:5-617) (4-9-25:8) (0-6-185) (2:3-387) (47-443)
Data shown are the estimated proportion of cause of death (%) with 95% uncertainty interval (95% UI).
Table 1: Distribution of causes of deaths by Millennium Development Goal regions

Say L, Chou D, Gemmill A, et al. Global causes of maternal death: a WHO systematic analysis.
Lancet Glob Health. 2014;2(6):e323—e333.

Antepartum Intrapartum Postpartum Haemorrhage total
N % N % N % N %

(95% UI) (95% UI) (95% UI) (95% U1
Worldwide 158000 6:5% 23000 0-9% 480000 19.7% 661000 271%

(43-9:6) (04-22) \ (12:9-28.9)/ (19-.9-362)
Developed 700 4-8% 510 35% 1200 8-0% 2400 163%
regions (33-7-9) (1-6-111) (4-7-15-5) (11-1-24-6)
Developing 157000 65% 23000 0-9% 479000 197% 659000 271%
regions (43-9:6) (04-2:2) (12:9-29) (19.9-364)
Northern 720 32% 380 17% 7200 32:0% 8300 369%
Africa (1-5-6-2) (0-3-6-8) (18-9-473) (241-51-6)
Sub-Saharan 110000 84% 12000 0-9% 200000 15-2% 321000 245%
Africa (5:0-137) (0-2-3) (8-6-25-1) (16:9-34-1)
Eastern Asia 3800 66% 210 0-4% 16000 287% 20000 358%

(1-6-17-4) (0-1-1:7) (6-1-63-9) (10-9-68-2)
SouthernAsia 30000 3-8% 3400 0-4% 205000 26-1% 238000 303%

(1:5-8:5) (0-1-1.5) (10-4-51-4) (14-0-54-8)
Southeastern 7000  4-7% 3100 2:1% 34000 23:1% 44000 299%
Psia (2-:0-107) (03-87) (9-4-46-1) (15-2-513)
Westerp Asia 1700 6:0% 710 2:5% 6400 222% 8900 307%

(2:9-117) (04-10-4) (10-1-41.5) (17-4-49-1)
Caficasusand 280 52% 230 4-2% 720 13-4% 1200 22-8%
fentral Asia (3-5-7-9) (1-6-107) (9-4-19-8) (17-2-30-3)
Latin Ameyica 4000 5-8% 2900 41% 9200 133% 16000 231%
and Cariliaean (4-5-7-8) (2:1-9-0) (10-9-16-4) (19-7-27-8)
Oceania 200 4-8% 76 1-8% 940 22:9% 1200 295%

(1-13-8) (01-113) (41-57-8) (8:5-617)

Percentages shown are the sub§soup as a/proportion of all deaths for that region in the input dataset.

Table 2: Subgroup analysis of haemorrhage deaths by Millennium Development Goal region
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Initial management of primary postpartum hemorrhage: a survey
THE JOURNAL OF MATERNAL-FETAL & NEONATAL MEDICINE 2021, VOL. 34, NO. 17, 2841-2847
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REMERZRIDMMNYT EE Initial management of primary postpartum hemorrhage
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Four in 5 pregnancy-related
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Four in 5 pregnancy-related deaths in theeU) . axe
preventable

Print

Data highlight opportunities to better protect moms

Press Release

For Immediate Release: Monday, September 19, 2022
Contact: Media Relations
(404) 639-3286

More than 80% of pregnancy-related deaths were preventable, according to 2017-2019 data from Maternal Mortality
Review Committees (MMRCs), which are representatives of diverse clinical and non-clinical backgrounds who review the
circumstances around pregnancy-related deaths to identify recommendations to prevent future deaths. Information
from MMRCs in 36 U.S. states on leading causes of death by race and ethnicity can be used to prioritize interventions
that can save lives and reduce health disparities.

“The report paints a much clearer picture of pregnancy-related deaths in this country,” said Wanda Barfield, M.D.,
M.P.H., director of CDC’s Division of Reproductive Health at the National Center for Chronic Disease Prevention and
Health Promotion. “The majority of pregnancy-related deaths were preventable, highlighting the need for quality
improvement initiatives in states, hospitals, and communities that ensure all people who are pregnant or postpartum
get the right care at the right time.”

Key Findings:

Among the 1,018 pregnancy-related deaths (2077-2079),
a preventability determination was made for 996
deaths. Among these, 839 (84%) were determined to
be preventable (Table 6).

Table 6. Percentage of pregnancy-related deaths determined by MMRCs to be preventable, data
from Maternal Mortality Review Committees in 36 US states, 2017-2019*

n %
Preventéble 839 84.2
Not Preventable 157 15.8

*A preventabilily determindition was missing (n=4) or unable to be determined (n=18) for a total of 22 (2.2%)
pregnaney-related deathis.

https://www.cdc.gov/reproductivehealth/maternal-
mortality/docs/pdf/Pregnancy-Related-Deaths-Data-MMRCs-2017-2019-H.pdf
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Case 1. 34 y/o woman, G6P4A2, PP)—%HCA after vaginal delivery

Case 2: 36 y/o woman, G3P3, retained placég@ vaginal delivery
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Case 1: 34-year-old woman, G6P4A2, OHCA

« GA 38 weeks s/p inductic=
of labor and vaginal delivery

at a women and children’s e GCS: EIM1VT
hospital Bedsic e ultrasound: massive
intrazabdominal bleeding
e Immediate postpartum - Explora’ or;iaparotomy
hemorrhage revealed utering runture
—> sent to a local hospital 2 —Subtotal hysterectomy:
hours after delivery Blood loss 8000 ml
e Massive transfusion’(L-RBC
» Lost of consciousness 24U ~ PPH 1U ~ FFP 12U)
- CPR, EKG showed PEA  Transarterial embilization
of bilateral uterine arteries
« ROSC and repeated e Intensive care

circulation collapse

» Transferred to our ER




Case 1: 34-year-old woman, uterine rupture

IGU care for 15 days

« No recovery of
consciousness

« Brain CT scan: hypoxic-
ischemic encephalopathy

« EEG: non-convulsive
epilepticus with poor response
to external stimulation, diffuse
encephalopathy and poor brain
function.

e Brain MQI

1. Hypoxic ischeriic
encephalopathy

2. SDH of left parietai-region
left occipital region and along
cerebral falx

Transferred to RCC for long

term care
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Case 2: 36-year-old woman, G3P3, retained placenta

Before admission

- Vital signs:
T: 36.7 C, Pulse: 97/min,

RR: 19/min, BP :126/70mmHg
« Hb. 6.7 v/l

 Blood transius.on: LPR 2U
 Prophylactic ab»:
Ceftriaxone)1g+ Metranidazoie
500mg

 Piton-s 10 IU IVD

« Ultrasound: retained placenta,
suspect placenta accreta

e Arrange CT scan

 Delivery at another hospital
 Retained placenta and
postpartum hemorrhage

s/p oxytocin, methergine and
PRBC 4U

 Transferred to our hospital



Case 2: 36-year-old woman, placenta accreta

Postpartum day 1

« Ward

« Blood transfusion with LPR
2U and FFP 2U

« Rechecked Hb 7.2 g/dI

» Six hours after admission:
transarterial embilization of
bilateral uterine arteries

l  Arrange operation

12



Case 2: 36-year-old woman, placenta increta

Postpartum day 2

- Operating room

- Failed attempt of manual
removal under anesthesia
o Convert to subtotal
hysterectomy

 OP findings:

Placenta increta

e Blood loss: 1200 c.c., blood
transfusion PRBC 4U

- Stable postoperative course

« Discharged on the 10t day

of hospitalization

13
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1. Plan and rehearse a step by step
approach

Early recognition of haemorrhage,
Identifying cause of bleeding,
quick and effective evaluation and
management of bleeding
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2. Know the symptoms and signs of

Symptoms: anxiety, restlessness,

severe PPH tachypnea, hunger to air, confusion.
Signs : tachycardia, hypotension, cold
clamminess, pale, oliguria or anuria
3. Call for help Within 10 minutes after making the

diagnosis of PPH
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4. Identify women at very high risk
of hysterectomy and end organ
dysfunction

Cases like placenta previa, placenta
accreta, uterine rupture, number of
previous cesarean section

5. Perform uterine compression sutures

Within one hour of delivery.

6. Diagnosed cases of placenta previa or
accrete

Plan delivery by a multidisciplinary
team

PNTS K INLE== S S PNV =N 28 hvd == 7
7 HD&$EAE$DHD§EE‘E:EE/]1%T}/B% E%;ﬁ %/E“Flﬁ‘ééj:% DUHEE% = tﬂ Bﬁ%ﬂ.ﬂ r %E’Q '“Conservative management of placenta | Considered only in carefully selected
)é?‘, 2y acerete and placenta percreta women who desire future fertility
, N . N S Planned cesarean hysterectpmy is the
8  [HEERVon Willebrandii » FRZEZLEERLITE | T REREER S » WEIREE Y AR THDT SRER treattment of choice for multiparous
women.
9 %iﬁ{%ﬁg@gﬁg E J?/%?TE#@ %ﬁ?ﬁﬁ?ﬁ%@% E J;?\ > Béﬁﬁﬁﬂﬁkﬁﬁ‘i 8. Exclugie Von willgbrand disease Requires multidisciplinary approach
=S N — N VAN 27 ZANN 4 S Ny 9. Have Fibrgogen conceptrate®an hand For cases of intrauterine death of fetus,
10 E\ﬁﬁlkiﬁﬂumﬁ $EU/$E§@E,]J'JD1/1Q*D Eﬁ{%rj\ffju U '%?J/‘izﬁﬁfjml/{i abruption, amniotic fluid embolism etc.
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Journal of Clinical and Diagnostic Research. 2017 Feb, Vol-11(2): QE01-QEOQ5

P Reddi Rani and Jasmina Begum,

Recent Advances in the Management of Major Postpartum Hemorrhage

10. Implement a protocal for massive
transfusion

[Table/Fig-2]: Ten practical evidence based recommendations for managing severe
PPH.

By administration of adequate blood
and blood products, oxygen delivery
and correction of DIC.
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Placenta

o - out and —
Initial assessment Q complete? No

« Rate/volume of bleeding

« Put patient in supine position, oxygei' 1 te, keep warm lves
« Continuous HR and SpO2 monitoring, q u onitor, Temp.

» Routine oxytocin Fundus

* 4Ts (tissue, tone, trauma, thrombin) firm? No

Urgent bloods tests

« CBC, chemistry profile, coagulation profile, blood gas, lves

 Cross-matching O
Initial fluid resuscitation (use warmed IV fluids) Genital

« Two 14-16G IV cannulas tract
« Avoid crystalloid IV > 1-2 L mtact'?
« Limit synthetic colloid use (if used then < 1.5 L)

« On Foley and monitor I/O balance

« If indicated, RBC 2 u
Tranexamic acid 1 g IV over 10 minutes SR
 Consider early administration (within 3 hours) cIottmg'? No

Yes

17



Placenta -
out and No
—complete?
T Yes
Fundus v
) No
firm?
Yes
v
Genital -
tract No
intact?
lYés
Blood No
clotting?
Yes

Tissue

one

Trauma

Thrombin

Unknown

- Transfer to OR if:
o Placenta adherent/trapped
o Cotelydon and membranes missing

» Controlled cord traction and
attempt delivery

« Massage fundus/expel uterine clots
« Empty bladder (IDC may be required)
e First line drugs
» Oxytocin 5 IU IV over 1-2 minutes
* Ergometrine 250 micrograms IM or IV over 1-2 minutes
» Oxytocin 5-10 IU per hour IV infusion (30 IU in 500 MI, 83-167 mL/h)
- lisoprostol 800-1000 micrograms PR

- Inspect cervix,vagina, perineum
« Clamp obvious arterial bleeders
- Repair—secure apex

e Transfer to OR
if unable to access site

« Do not wait for blood resuits to treat

« Monitor 30-60 minute CBC, ABG, c@agulation profile, ionised calcium
« Massive hemorrhage protocol,

 Avoid hypothermia and acidosis

o Uterine rupture or inversion

o Puerperal hematoma

o Non-genital cause (e.g. subcapsular liver rupture, amniotic fluid emboligm)
» Repeat 4T assessment



Yes Assess for
« Uterine rupture or inversion

Unknown - Puerperal hematoma

« Non-genital cause (e.g. subcapsular liver rupture, amniotic fluid embolism)
« Repeat 4T assessment

Monitor:
« Vital signs — assess for shock Yés )
 Fundal tone < ) Y a Bleedmg7 )
« Vaginal blood loss controlled?
« Hemoglobin l No
Treatment:

e Treat anaemia

« VTE prophylaxis o Monitor for
DVT/PE

Self-care advice

- Birmanwual compression

- Transter t» operating room
|

l

« Coagulopathy may influence surgical decisions

« Consider future fertility if possible 19



Medical management

for PPH

MEDICAL TREAT ENT (L' erotonics)

Medications | Dose

Contraindications Side effects/
Or cadtions Comments

51U slow IV X 2

(may have repeat dose)
Or

401U /500 ml
Hartmann’s solution at
125 ml/hour

Oxytocin

Overdoseg/or prolsaged
use cap/cause wgler
intoxication. Rare
IV push dosing may
cause hypotension

Ergometrine | 0.5 mg slow V/IM

Hypertension/ toxemia,

patients with HIV taking Nay ea,
protease inhibitors, voriing ind
patient with vascular increasex

disease, hepatic or renal | B/P
or sepis

250 pg IM every 15

Active or history of

; . ) Nausea,
minutes up to 8 times pulmonary disease "
Carboprost . : ) vomiting, and
Direct Intra myometrial | (asthma), renal hepatic or |
. ‘ diarrhea
0.5 ug cardiac disease
Nausea,
vomiting,
Mispoprostol | 1000 pg rectally Cardiovascular disease diarrhea,
pyrexia,
shivering

Intra uterine balloon tamponade
Consider Interventional Radiology

MECHANICAL METHODS (Selective arterial Embolisation / Balloon
Occlusion)
Brace Suture

SURGICAL TREATMENT Bilateral uterine artery ligation

Bilateral Internal iliac ligation
Hysterectomy (Second consultant)

[Table/Fig-1]: Summary of management of major PPH.

Journal of Clinical and Diagriostic Research. 2017 Feb,
Vol-11(2): QE01-QEOQ5

P Reddi Rani and Jasmina Begum,

Recent Advances in the Management of Major
Postpartum Hemorrhage
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Invasive treatment for PPH

 Uterine artery embkOlization
« Can be another consemvative management measure for PPH if technical
conditions and skilled hurnan resources are available for its use.

« Surgical interventions:
 If bleeding does not stop despite tiezument using uterotonics and other
available conservative interventions. (‘camrpression suture techniques, uterine
and hypogastric artery ligation, and hysterectomy.)
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Manual removal + currettage

e Intrauterine balloon tamponade

« Laparotomy: internal manual aortic compression
« B-Lynch compression suture

- Bilateral uterine artery ligation

Transarterial embolizaton
]ﬁysterectomy (consider early)

. Opgi@@sure with retractors

* Inspect c

agina, perineum
» Assess uterus 3
 Repair - secure apex

« Intrauterine balloon tampa :
- Bilateral uterine artery ligatior :

« Transarterial embolizaton
« Hysterectomy (consider early)

« Examination under anesthetic
- Laparotomy

22
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Provider emotional stress and burnout in management of postpartum hemorrhage
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Provider emotional stress and burnout in management of postpartum hemorrhage
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Manifestation

e Depersonalization A1§#ZES

e Emotional exhaustion 1455

e Diminished sense of personal accomplishment
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Provider emotional stress and burnout in management of postpartum hemorrhage
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Immature coping mechanisms
e Acting out E8175

e Compartmentalization [& &t
® Denial &3

v e Dissociation 7 Bf
e Emotion-based coping ® Projection 1554

® Problem-based coping @ Reaction formation [ EFZ AL
® RegressioniBIT

Coping strategy

Mature coping mechanisms
e Affiliation B2

e Altruism Ffth E &

e Anticipation¥& &

e Compensationfi&

e Self-assertionB ¥ F 35k

® Observation#i 22

e Sublimation & 2
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