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4+ Maternal morbidity and mortality
Key _(JMBRRACE-UK

Mothers and Babies: Reducing Risk through

messa g es @ Audite and Gonfidential Enquiries across the UK
from the report

Maternal deaths have decreased

from to @ per 100,000 women giving birth
2006-08

Causes of mothers’ deaths

Two thirds of mothers died from medical and mental R
health problems in pregnancy and only one third from 329,
direct complications of pregnancy such as bleeding. o

AFE

Thrombosis
Three quarters of women who died had medical or O —
mental health problems before they became pregnant. Sepsis

Women with pre-existing medical and mental health
problems need:

* Pre-pregnancy advice

« Joint specialist and maternity care



Figure 2.1: Direct and Indirect maternal mortality rates per 100 000 maternities; rolling three year
average rates 2003-12
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Direct mother mortality
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Indirect mother mortality
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+ Temporal trends in anesthesia-related adverse

events in cesarean deliveries, New York State,
2003-2012
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ANESTHESIOLOGY(

The Journal of the American Society of Anesthesiologists, Inc.

)

From: Massive Hemorrhage and Malpractice Claims
Anesthesiology. 2014;121(3):A21. d0i:10.1097/01.anes.0000452345.99889.fc

Of the 3,211 malpractice claims analyzed...

whemaorrhage occurred in 141,

O bstetri CcS Two types of cases were o.verrepre-

sented when comparad with all oth-

Sp|ne surgery ar malpractice claims in the closed
it ';:“r‘g""'r‘;,‘['g clsims database, the distribution of
Vazculer  Cardiae all types of cases in the Anesthesia

Treuns Tunze Lawe O Quality Institute national datasel,...

Trauma

...and the types of cases requiring massive transfusion
al a single scademic medical center

Date of download: 12/8/2015 Copyright © 2015 American Society of Anesthesiologists. All rights reserved.



“Post-partum hemorrhage is a nice way

of saying we let women bleed to death.’

- Dr. Helene D. Gayle, President, CARE USA

Postpartum hemorrhage is the leading cause
of maternal death worldwide.

122,500 women bleed to death after childbirth every year.

Treatment options in order

Global ashmaties .

ofthe causes of More oxytoxic drugs
maternal deaths, Bimanual compression
19972007 the uterus

Aortic Compression

Anti-shock garment

Hydrostatic Condom Tampanade
Bakri balloan

Bhynich sutures .

e o Ligation
¢ ?ﬂ% of postpartum hemorrhage is caused by uterine atony EI

& 40-509% of uierine ctony con be averted by the dinical

ol of "Active M nt of Third 5tage of Labar Girls beatwean 10 and 14
pratoc . ‘- ﬂﬂﬂglﬂl'l'lﬁ ' ?E “ ‘ 5::. as likely f: ul:ﬁtlﬂdhui:h
1 Give uterctenic drug after baby is born Girls batween 14 and 19 are
2 Apply controlled cord traction to deliver placenta 2x s likely to die in childbirth

3 Perform uterine massage

a = S00ml of blaed; tparium kamarthege =1000ml blaod

= . Dafinian: Paslportum hamosrha ; poalp
MOTEINOVEQ Scures: wwwmatemova.net: Ghana Heath Service 2011 [Sylvia Deganus], Countdown o 2015; Millsr S, Turan J, & Doy K 2006.; Potbindsr; FOPPHI



Serious Complications Related to Obstetric Anesthesia

The Serious Complication Repository Project of the Society for
Obstetric Anesthesia and Perinatology

Robert D’Angelo, M.D., Richard M. Smiley, M.D., Ph.D., Edward T. Riley, M.D.,
Scott Segal, M.D., M.H.C.M.

SOAP SCORE Project

- 30 academic centres 2004-2009

- 256,795 anesthetics in 307,495 deliveries (83%)

- Neuraxial techniques for vaginal deliveries 76.0%
- General anesthesia for cesarean deliveries 5.6%

D’Angelo R Anesthesiology 2014;120:1505-12



Serious Complications Related to Obstetric Anesthesia

The Serious Complication Repository Project of the Society for
Obstetric Anesthesia and Perinatology

Robert D’Angelo, M.D., Richard M. Smiley, M.D., Ph.D., Edward T. Riley, M.D.,

Scott Segal, M.D., M.H.C.M.

SOAP SCORE Project
Anesthesia

Serious Complication Totals  Incidence 95% CI Related Incidence 95% Cl
Maternal death 30 1:10,250 1:7,180, 1:15,192 0
Cardiac arrest 431 1:7,151 1:5,319, 1:9,615 2 1:128,398 1:35,544, 1:1,060,218
Myocardial infarction 2 1:153,748 1:42,562, 1:1,269,541 2 1:128,398 1:35,544, 1:1,060,218
Epidural abscess/meningitis 4 4 1:62,866 1:25,074, 1:235,620
Epidural hematoma 1 1 1:251,463  1:46,090, 1:10,142,861
Serious neurologic injury 27 1:11,389 1.7,828, 1:17,281 7 1:35,923 1:17,805, 1:91,244
Aspiration 0 0
Failed intubation 10 10 1:533 1:290, 1:971
High neuraxial block 58 58% 1:4,336 1:3,356, 1:5,587
Anaphylaxis 5§ 1:61,499 1:26,353, 1:189,403 0
Respiratory arrest in labor suite 25 1:8,455 1:5,714, 1:12,500 16 1:10,042 1:6,172, 1:16,131
Unrecognized spinal catheter 14 14 1:15,435 1:9,176, 1:25,634
Total 1571 1:1,959 1:1,675, 1:2,294 85%# 1:3,021 1:2,443, 1:3,782

D’Angelo R Anesthesiology 2014;120:1505-12



Serious Complications Related to Obstetric Anesthesia

The Serious Complication Repository Project of the Society for

Obstetric Anesthesia and Perinatology

Robert D’Angelo, M.D., Richard M. Smiley, M.D., Ph.D., Edward T. Riley, M.D.,

Scott Segal, M.D., M.H.C.M.

Causes of Maternal Death

Causes” Number

Hemorrhage 1
Preexisting cardiac disease
Hypertension

Amniotic fluid embolism
Pulmonary embolism
Anaphylaxis

Cocaine

Infection/sepsis
Unreported cause

Total
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w
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SOAP SCORE Project

Causes of Cardiac Arrest

Causes” Number

Survived

Resuscitation

—_

Hemorrhage

Preexisting cardiac disease
Amniotic fluid embolism
Anaphylaxis

Pulmonary embolism
Hypoxia

Cocaine

Intracranial hemorrhage
Infection/sepsis

Local anesthetic toxicity
Hyperkalemia

Air embolism

Total

W =+ =4 L O NN WWN NN

I~

D’Angelo R Anesthesiology 2014;120:1505-12



i1s decreasing at last !

French Maternal Mortality resulting from PPH

| TAELEAU 91

Evolution de la mortalité maternelle par causes, effectifs, %% et taux pour 100 ooo MY, France entiere de
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le nombre de décts dus au hémorragies du post partum (HPF) par
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Stemming the Tide of Obstetric Morbidity

An Opportunity for the Anesthesiologist to Embrace the Role of
Peridelivery Physician

Jill M. Mhyre, M.D., Brian T. Bateman, M.D., M.Sc.

Anesthesiology 2015; 2015: 986-9




PPH

m Still an issue

mENew recommendations !!!

mPharmacological treatment ?7?



« Appropriation »

The Use of Postpartum Hemorrhage Protocols in
United States Academic Obstetric Anesthesia Units

Rachel M. Kacmar, MD,* Jill M. Mhyre, MD,T Barbara M. Scavone, MD,+ Andrea J. Fuller, MD,§
and Paloma Toledo, MD, MPH*

Despite increasing emphasis on national
quality improvement in patient safety, there are
no PPH protocols in at least 20% of U.S.
academic obstetric anesthesia units.

Kacmar RM et al. Anesth Analg 2014;119:906-10



4- Incidence, risk factors, and temporal
trends in severe postpartum hemorrhage
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Epidemiology

Tableau 2 Mortalité maternelle par hémorragie en France et au Royaume-Uni.
Maternal mortality due to haemorrhage in France and the United Kingdom.

Royaume-Uni 2006—2008 [3] France 2007—2009 [2]

Toutes morts maternelles (n) 261 254
MM directe (RMM/100000NV) 4.7 5,3
Mortalité maternelle par hémorragie

n (% de la MM directe) 15 (14%) 46 (31%)

RAMM (/100 000 NV) 0,6 < 1,9
Mortalité maternelle par hémorragie obstétricale (hors 1°" trimestre)

n (% de la MM directe) 9 (8%) 39 (27'%)

RMM (/100000 NV) 0,4 << 1,6
Mortalité maternelle par HPP par atonie utérine

n (% de la MM directe) 2 (2%) 21 (14%)

RMM (/100 000 NV) 0,1 cce 0,8

MM : mortalité maternelle ; RMM : ratio de mortalit® maternelle ; NV : naissances vivantes

Incidence 5% (10%)
Maternal mortality 1.6/100000 live births
Avoidable 80%



TONE

Uterine atony, overdistension and
muscle fatigue

risk factors include prolonged
labour, multiple gestation,
oxytocin augmentation,
polyhydramnios

Inflammation due to infection

e.g. chorioamnionitis

TRAUMA
Physical injury

Laceration of cervix, vagina or
perineum

causes include malpresentation
and instrumental delivery

Injury during Caesarean section

Uterine rupture

Previous trauma

Grand multiparity
Previous vertical uterine incision

TISSUE

Placenta accreta, increta, percreta

retained placental products, risk
factors include multiple gestation

Placenta praevia

placental blockage of cervix

Placental abruption

THROMBIN

Congenital coagulation disorders

e.g. DIC, hyperfibrinolysis,
pharmacologic anticoagulation

The major coagulopathy
independently associated with PPH
is low FIBRINOGEN levels
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DA + RU ] Remplissage: + RAT
Oxy‘rocme Cristalloides, colloides 2éme ygie + NFS-C
Examen sous + A S-Coag

10-20 UI per'f ’— IVL + éphédr'ine + Vérifier

valves> sutures Massage uterin + taux d’ Hb in situ disponibilité sang

Réchauffement €me amp en Plaquettes si PI<50000
patiente + Fibrinogene Si VVC: fémorale 6

Ligatures

Embolisation

minutes) Hys‘l'ér-ec'romie RPC HPP, dec. 2004




Journal de Gynécologie Obstétrique et Biologie de la Reproduction (2014) 43, 1170—1179

Joumal de l}'lli‘i() U;_:
Obstétrique

Disponible en ligne sur Elsevier Masson France
ScienceDirect EM
www.sciencedirect.com www.em-consulte.com

HEMORRAGIE DU POST-PARTUM

Hémorragie du post-partum: @) oo
recommandations pour la pratique

clinique — Texte des recommandations

(texte court)

Postpartum hemorrhage: Guidelines for clinical practice —
Text of the Guidelines (short text)

http://www.cngof.asso.fr/data/RCP/CNGOF 2014 HPP.pdf



http://www.cngof.asso.fr/data/RCP/CNGOF_2014_HPP.pdf

+Questions

1. Epidemiology

2. Antenatal management for
patients with increased risk of
PPH (excluding abnormal
placentation)

3. Clinical and pharmacological
prevention

4. Initial obstetrical management

5. Anesthesiologists at the initial
phase of PPH

6. Obstetric management of
severe or worsening PPH

7. Anesthetic management of
severe or worsening PPH

10.

11.

12.

13.

14.

Role of arterial embolization
in the management of PPH

Surgical management

Management of C section
PPH

Interhospital transfer
Transfusion

Management of placenta
praevia and accrete

Management of secondary
PPH



+Questions

1. Epidemiology 8. Role of arterial embolization in

the management of PPH

2. Antenatal management for
patients with increased risk of
PPH (excluding abnormal
placentation)

9. Surgical management

10. Management of C section PPH
3. Clinical and pharmacological
prevention 11. Interhospital transfer

4. Initial obstetrical management 12. Transfusion

5. Anesthesiologists at the

initial phase of PPH 13. Managenet of placenta

praevia and accrete

6. Obstetric management of
severe or Worsening PPH 14. Manag‘ement of Secondary
PPH
7. Anesthetic management of
severe or worsening PPH



Anesthesiologists at the 1nitial
phase of PPH

m Quantify

m Communicate

m Note

m Anticipate



Anesthetic management of severe
or worsening PPH

m Lab/biology
m What?
m When?

m Transfusion
m What?

m Objectives?



Tranexamic acid for the prevention
and treatment of postpartum
haemorrhage

m Nevertheless, the current level of evidence supporting
its efficacy is insufficient, as are the data about its
benefit:harm ratio.

m Large, adequately powered multicentre RCTs are
required before its widespread use for preventing and
treating PPH can be recommended.

Sentilhes L et al. Br J Anaesth 2015;114:576-587




Pre-emptive treatment with fibrinogen Il
concentrate for postpartum haemorrhage

Table 2 Primary aond secondary outcomes, intention to treat. RBC red blood cell. Data are presented as the median [IOR] or n (%). *0ne hundred
and farty-eight values are missing (61%). TMean difference with 95% confidence interval (CL; Student's t-test). "Wilcox rank sum test

Outcome Fibrinogen (n=123) Placebo (n=121) Relative risk (95% CI) P-value
Primary outcome
Need for RBC transfusion (during the & week period postpartumm) 25(20.3%) 26 (21.5%) 0.95(0.58-1.54) 038
Secondary outcomes
Estimated blood loss after study drug (ml) 1700[1500-2000] 1700 [1400-2000] 66— 78;210]° 037
Meed for REC transfusion {(up to 4 h after study drug) 4 (3.3%) 10 (8.3%) 0.39(0.13-1.22) 0.11
Meed for RBC transfusion (up to 2& h ofter study drug) 14 (11.4%) 19 (15.7%) 0.72 (0.38-1.38) 035
Meed for RBC transfusion (up to 7 days after study drug) 25 (20.3%) 26 (21.5%) 0.95 (0.58-1.54) 088
Total amount of blood transfused 00,0 00,0 * 083
Range [min, max] [0,7] [0.4]
Severe PPH* 20 (40.0%) 24 (522%) 0.77 10.49-1.19) 031
Death 0 (0.0%) 0 (0.0%:) -
Hoemostatic intervention 0 (0.0%) 0 (0.0%) -
Transfusion of =& unitsof RECs & (5.5%) 3 (2.5%) 262 (0.71-965) 022
Decrease in haemoglobin =40 g litre ™™ 20 (40.0%) 24 (52.2%) 0.77 (0.49-1.19) 031
Rebleeding 2 (1.6%) 2 (1L.7%) 0.98 (0.14-6.87) 1.00
Lowest hoemoglobin <58 g litre ~? 1 (0.8%) 5 (&.1%) 0.20 (0.02-1.66) 0.12

Inclusion: Severe PPH

Treatment: Fibrinogen 2 gr single dose

Outcome: RBC transfusion up to 6 weeks postpartum
At inclusion : Blood loss 1459 ml and fibrinogen 4.5 g/1

Wikkelso AJ et al. Br J Anaesth 2015;114:623-633



Pre-emptive treatment with fibrinogen
concentrate for postpartum haemorrhage

L — Placebo group
a5 —— Fibrinogen group T

=1
—~ 55 =
l T 3
= T /
2]
: | e
o 45
C h—'—‘_'_'_ﬁ/
& 4
= 0.20 g litre~!
L 35 T {_Gﬁ_s[}_? ;B] i

1 - — Mean difference in g litre~1
3 — ~ 0.24 g litre~1 (95% CI.) P-value of
0.05 g litre~ 0.40 g litre~! (—0.02-0.49) mixed effect model
55| | (0-27-0.37) (~0.15-0.65) P=0.07
P=0.7¢ P=0.002
2 1 1 1 1
Baseline 15 min 4h 24h

Time after infusion of study drug

Fig 2 Mean fibrinogen concentrationsin placebo and fibrinogen groups from baseline to 24 h after study drug administration, with whiskers indi-
cating standard deviation. Mean difference of thefibrinogen concentration between the fibrinogen and placebo group is given below ateach time
point from baseline to 24 h after the study drug administration, with 95% confidence interval (C1) given in parenthesis and P-value.

Wikkelso AJ et al. Br J Anaesth 2015;114:623-633
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Fibrinogen in Haemorrhage of Delivery (FIDEL)

This study is currenthy recruiting participants. (ses Contacts and Locations) Clinical Trigls.gov Identifier:

Yorfied Joy 2014 by Laboradoire frangais de Fraciianament f de Balechnoizgics NCT02155725
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B Purpose
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Fibrinogen and PPH: key messages

m Normal Fibrinogen value in pregnant women

Mean =5 g/L - 1C90 = [3.5-6.5] & 1C99 = [3.0-8.0] g/L
m Plasma Fg level to target during active PPH: likely = 2.0 g/L

m Advantages of Fb concentrates include:

Easy storage (room T° ) & readily available (no thawing needed)
No significant hemodilution (versus FFP)

Precise dosage

Virtually no infectious / viral contamination risk

No need to be screened for blood type



-

J Thromb Haemest. 2015 Jan 16. doi: 10.1111/jth.12844. [Epub ahead of print]
Recombinant human FVlla for reducing the need of invasive second-line therapies in severe
refractory postpartum hemorrhage:A multicenter, randomized, open controlled trial.
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Abstract
BACKGROUND: Case reports on recombinant human factor Vlla (rhuFVlla) use in women with severe postpartum
hemorrhage (PPH) showed encouraging results, but no randomized controlled trial (RCT) is available.

PATIENTS AND METHODS: Eighty-four women with severe PPH unresponsive to uterotonics were randomized to
receive one early single rhuFVIlla infusion (n=42) or standard care (no rhuFVlla; n=42). The primary efficacy outcome
measure was the reduction of the need of specific second-line therapies, such as interventional hemostatic procedures,
of blood loss and of transfusions. The primary safety outcome measure was the number of deaths and thrombotic
events during the five days following rhuFVlla infusion.

RESULTS: rhuFVlla was associated with a reduction in the number of patients who needed second-line therapies
compared to controls (standard care). Specifically, 39/42 (93%) patients in the standard care arm received second-line
therapies and 22/42 (52%) patients in the rhuFVlla arm (absolute difference: 41%, range 18%-63%; relative risk RR:
0.56 (0.42-0.76),). The delivery mode (vaginal or caesarean section) did not affect the primary outcome. No death
occurred. Blood loss failed to be measured and transfusion needs did not differ. Two venous thrombotic events were
recorded in the rhuFVlla arm: one ovarian vein thrombosis and one deep vein thrombosis with a non-severe pulmonary
embolism.

CONCLUSION: This open RCT in women with severe PPH refractory to uterotonics shows that rhuFVlla reduces the
need of specific second-line therapies in about cne in three patients, with the occurrence of non-fatal venous
thrombotic events in one in 20 patients. This article is protected by copyright. All rights reserved.

This article is protected by copyright. All rights reserved.

KEYWORDS: FVlla activated; Postpartum Hemorrhage; hysterectomy; treatment efficacy; treatment outcome
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Prise en charge d'une HPP en cours de césarienng

Diagnostic d"HPP:
Mesure du wvolume aspiré
{sans liguide amniotigue) = 500 ml

+ pesée des champs

+/- altération des constantes matermelles

Equipe obstétricale

Hémastase chirurgicale raplde
[hystérorraphie, suture des plaies)

Equipe anesthésigque

- Oytocing 5 & 10 U Lente (40 U1 au max)
- Feuille de surveillance HPP
- Maintien de Fhémodynamigue

[expansion wolérmigue par cristalloides)

Communication

-
HPP persistante etfou aver troubles hémodynamigques
(échec de la prise en charge initiale)
) |
= 28 yoie veineuse périphérigue z 16G
Utérotonlgues (Sulprostons) - bilam biokogique initial: NESp, TR TCA, Fbvinogéne +/- hdmocue *

- Mise en réserve de culots de globules rouges

Hémostase chirurgicale conservatrice :
capitonnage ou compression
et/ou ligatures vasculzires [LBAL ou LEAH}

. - Oxygkne

P s, - Prévention de 'hypothermie
# M, - Maintien de la pression artérielle
Moy remplissage cristalloides +/- colloides
+- vasoprisseurs

- Conwershon dventuelle en AG,
er ] sl Imstabil ibé hémodynamique
- Limiter la concentration des halogénés,
i notamment si atonie

mmmmaany

+/- Acide Tranexamigque

: Hystirectomie inter-annexelle +{+ Transfusion de culots de globules rouges
= FVla (totale ou subtatale) +/- Plasma frais congelé

+/- Fibrinogkne
+/- Plaguettes

W

UO01}09S ) I
+



Prise en charge d'une HP! aprés césarienne

. 4/~ vasopresseurs

+ Hémocue®

. Evaluation hé modynamique
. Feville de surveillance HPP
. Concertation anesthésiste / obstétricien

. Remplissage (cristalloides+/-colloides)

. Bilan biologique : NFSp, TP, TCA, Fibrinogéne.

Diagnostic :

saignement vaginal excessif
et/ou altération des constantes
maternelles

+/- Echographie abdo-pelvienne
(rétention, hé mopéritoine)

- Massage utérin
- Oxytocine IV Lente (40 Ul au maximum)

- Sulprostone si échec ou d'emblée selon gravité

Hémopéritoine

ou autre cause de saignement
(notamment doute sur une plaie utérine,
du pédicule utérin, lombo-ovarien, autre)

l

Patiente stable

/ \

Laparotomie
(AG si instable)

|

h

. Ballon intra-utérin

\

. Embolisation +/- transfert

v

v

V.

* Suture éventuelle des plaies et
déchirures +/- Ligatures vasculaires

* Technigues d’ hémostase chirurgicale
conservatrices :
capitonnage ou com pression
etfou ligatures vasculaires (LBAU ou LBAH)

. Hystérectomie inter-annexielle
©o4f-rPla (totale ou subtotale)

- Prévention de Phypothermie

- Maintien de |la pression artérielle
remplissage cristalloides +/- colloides
+/- vasopresseurs

- Limiter la tration des halogénés,
notamment siatonie

- Poursuite des utérotonigues
(oxytocine ou sulprostone)

+/- Acide Tranexamigue

+/- Transfusion de culots de globules rouges
+/- Plasma frais congelé

+/- Fibrinogéne

+/- Plaguettes
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Transfusion

Tableau 2 Calendrier de surveillance de la recherche
d’agglutinines irregulieres (RAI) durant la grossesse.
Monitoring schedule antibody screening during pregnancy.

Avant le 3° mois Toute femme enceinte

6€ mois Femme Rhésus négatif (RH-1)
Femme avec antéecédent
transfusionnel

8¢ ou 9° mois Toute femme enceinte

8¢ et 9 mois Femme Rhesus négatif (RH-1)

Femme avec antecedent
transfusionnel
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ECMO

Indication possible

Intoxication T
Hypothermie 1
(=32°%)
Signes de vie
per-RCP

ETCO:= 10 mmHg
ET Low-flow < 100 min
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Noter heure Installer monitorage Appeler aide
Oxygene P .
Vidange vésicale . Vérifier 2 déter
DA + RU o . Remplissage: + RAI
E Xytocine Cristalloides, colloides 2eme ypje =+ NFS-Coag
valves> sutures Massage utérin + taux d'Hb in situ disponibilité sang

9cide
tranéxami
(1g IVL + lg!

éme amp en

Réchauffement Plaquettes si < 50-100.000

patiente + Fibri si < 29 Voie centrale/écho ?
Voie artérielle ?

Ballon de Bakri

ngafur'.es Embolisation

rFVIIa

> Hystérectomie

(minutes)

Algorithme HPP complet, 2014
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EDITORIAL I

Perioperative medicine: the future of anaesthesia?

M. P. W. Grocott23* and R. M. Pearse*

1 Anaesthesia and Critical Care Research Unit, University Hospital Southampton NHS Foundation Trust, CE93, Mailpoint 24, Level E,
Centre Block, Tremona Road, Southampton 5016 6YD, UK

? Integrative Physiology and Critical Ilness Group, Clinical and Experimental Sciences, University of Southampton,

Southampton 5016 6YD, UK

3 NIAA Health Services Research Centre, London WC1R 4SG, UK

“Intensive Care Medicine, Barts and The London School of Medicine and Dentistry, Queen Mary’s University of London,

London ECIM 6BQ, UK

* Corresponding author. E-mail: mike.grocott@soton.ac.uk

Fpr time and the world do not stand still. Change is the law of opportunities presented by the broader role of the periopera-
life. And those who look only to the past or the present are tive physician encompassing many aspects of the ‘non-
certain to miss the future. tive £ th tient underao .

US President John F. Kennedy, Frankfurt, June 25, 1963. Operative’ care of the patient undergoing major: surgery.

Along with the many other aspects of anaesthetic practice,

“And those who look only to the past or the present are
certain to miss the future” JFK




Medicine of the present :
« one size fits all » approach

Same treatment

Medicine of the future :
Personalized Treatment
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Molecular tes ug of diseases

Responding  Responding Responding
to medecine A fo medecine B to medecine C
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Treatment A Treatment B Treatment C
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Preparation for and Response to Massive Hemorrhage



