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• Possible scenarios of reducing the coverage of 

essential maternal health services in 118 low- and 

middle income countries.1

• Least severe (presumed small reductions in the 

availability of health workers and supplies due to the 

reallocation of resources to the pandemic response)

• Most severe (disruptions in the health system, 

presumed governmental restrictions on movement, 

forcing families and non-essential workers to stay at 

home possibly limiting access to routine antenatal 

care). 

• 1: Roberton T, Carter ED, Chou VB, et al. Early estimates of the indirect effects of the COVID-19 pandemic on maternal and child mortality in low-
income and middle-income countries: a modelling study. Lancet Global Health 2020; 8: e901–e908.



• They estimated additional deaths 1:

• The least severe scenario (healthcare coverage 
reductions of 9.8–18.5% over 6 months), would result in 
12,200 additional maternal deaths over 6 months (or 
24,400 in 12 months).

• The most severe scenario (healthcare coverage 
reductions of 39.3–51.9% over 6 months), would result in 
an additional 56,700 maternal deaths over 6 months (or 
113,400 in 12 months). 

• These additional deaths would represent:

• An increase of 8.3–38.6% maternal deaths per month, 
across the 118 countries.

• 1: Roberton T, Carter ED, Chou VB, et al. Early estimates of the indirect effects of the COVID-19 pandemic on maternal and child 
mortality in low-income and middle-income countries: a modelling study. Lancet Global Health July 2020; 8: e901–e908.



• The authors estimated the reduced coverage of 4 major 
obstetric interventions 1: 

• Parenteral administration of uterotonics,

• Antibiotics, 

• Anticonvulsants and 

• Clean birth environments

• Accounted for approximately 60% of additional maternal 
deaths. 

• This information can be used to support more effective 
targeting of resources.

• 1: Roberton T, Carter ED, Chou VB, et al. Early estimates of the indirect effects of the COVID-19 pandemic on maternal and child 
mortality in low-income and middle-income countries: a modelling study. Lancet Global Health 2020; 8: e901–e908.



Example of Risk Assessment Tool (UP TO DATE) 

Low Risk Medium Risk High Risk
Singleton pregnancy                           Prior cesarean or uterine 

surgery                                     

Previa, accreta, increta, percreta

Less than four previous 
deliveries

More than four previous 
deliveries

HCT <30

Unscarred uterus Multiple gestation Bleeding at admission

Absence of PPH history Large uterine fibroids Known coagulation defect

Chorioamnionitis History of  PPH 

Magnesium sulfate use Abnormal vital signs (tachycardia and 
hypotension)

Prolonged use of oxytocin



• More than a quarter of the world's population is anemic,

• With about one-half of the burden from iron deficiency 1

• The prevention and treatment of iron deficiency is a major 

public health goal, 

• Especially in women, children, and individuals in low-

income countries

• The incidence and severity of anemia is likely to 

increase during the pandemic due to changes in diet and 

lifestyle; greater proportion of anemic patients admitted 

for urgent or emergency surgery. 2

• 1: Petry et al. The Proportion of Anemia Associated with Iron Deficiency in Low, Medium, and High Human Development Index Countries: 
A Systematic Analysis of National Surveys. Nutrients. 2016 Nov; 8(11): 693. 2: Baron et al. Patient blood management during the COVID–
19 pandemic: a narrative review. Anaesthesia 2020 



Causes of iron deficiency

• Dietary deficiency

• Impaired absorption

• Pregnancy (Total iron loss associated with pregnancy and 
lactation is approximately 1000 mg). 

• Bleeding



Iron Deficiency Anemia

• IDA is the most frequent form of anemia in pregnancy. 

• Estimated daily iron requirement increases ~10-fold 
from first to third trimester of pregnancy.

• The high iron demands during the antenatal period are 
not always met by dietary intake.

• Only a small proportion of dietary iron (~1–2 mg) is 
absorbed in healthy individuals; which results in an 
increasing prevalence of antenatal ID/IDA.

• The majority of women do not have adequate iron 
stores to meet the dramatic increase in requirements 
during the second and third trimester of pregnancy. 



• In women of childbearing age, 

• The most common cause of iron deficiency anemia 
is a loss of iron in the blood due to 

• Heavy menstruation or 

• Pregnancy.

• A poor diet or certain intestinal diseases that affect how 
the body absorbs iron can also cause iron deficiency 
anemia.



WHO dosage schedules for iron supplementation to 

prevent iron deficiency

Population Indication for 

supplementation

Dosage 

schedule
Duration 

Women of 

child-bearing 

age

Where anemia

prevalence is 

above 40%

60 mg/day 3 months

Pregnant 

women

Universal 

supplementation

60 mg/day As soon as possible 

after gestation starts 

– no later than Month 

3 

– and continuing for 

the rest of pregnancy

Lactating 

women

Where anemia

prevalence is 

above 40%

60 mg/day 3 months postpartum

Prevention of iron deficiency anemia







Ferritin < 40 μg/l

Serum iron < 50 μg/dl

Transferrin saturation < 15 %

Total iron binding capac. > 450 μg/dl

Red cell count < 4 × 106/ mm3

Red cell distribution width > 14.5 %

Mean corpuscular volume < 80 fl

Hemoglobin < 13 g/dl males
< 12g/dl menstruating 

females

1: Alleyne et al. Individualized treatment for iron deficiency anemia in adults. Am J Med. 2008 Nov; 121(11): 943–948.
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• Low ferritin (< 30 ng.ml) is used as an indicator of very low 
iron stores and iron deficiency. 

• However, ferritin is increased during acute phase 
inflammation including COVID–19. 

• Consequently, the use of ferritin to diagnose ID may be 
problematic in patients with COVID-19 disease, who may 
have normal or high ferritin levels despite very low iron 
stores 1. 

• Hence, we recommend concurrent measurement of CRP
and transferrin saturations. 

• Transferrin saturation < 20% strongly suggests ID, especially 
when ferritin is < 100 ng. 

• Increased CRP (> 4 mg) indicates that ferritin measurement 
alone is unreliable due to acute inflammation or viremia.

• 1: Baron et al. Patient blood management during the COVID–19 pandemic: a narrative review. Anaesthesia 2020 



Blood Shortage During Pandemics; Covid-19

• Every 2 seconds, a patient needs a blood transfusion 1.

• WHO recommends that for every 1,000 people in any 
country, a target of 10 - 20 donors is needed to provide 
adequate supplies2.

• Millions of units of blood and blood components each 
year are needed.

• A steady supply of donors  are needed.

• COVID-19 pandemic has already led to significantly 
reduced blood supplies1 , due to:

• Reduction in donors: (130,000 fewer blood donations in 
only a few weeks).

• Donors’ fear of  exposure to the virus.

• Social distancing, 

• Institutional concerns regarding donors spreading 
COVID-19 to  hospitalized patients or vice versa. 

• 1: FDA STATEMENT: Coronavirus (COVID-19) Update: FDA Provides Updated Guidance to Address the Urgent Need for Blood During the Pandemic. 
April 02, 2020. 2: The Lancet Haematology: First global estimates suggest around 100 million more blood units are needed in countries with low 
supplies each year. NEWS RELEASE 17-OCT-2019



Blood shortage

• Supply chains are affected by: 

• Travel restrictions, 

• Factory closings, and decreased manufacturing 
output.

• Decrease the global supply chain of critical materials 
and equipment used in blood collection:

• Transport and trade restrictions, 

• Quarantine requirements, 

• Border control measures,

• Production disruptions.



Blood shortage

• Increasing number of individuals being infected or in 
self-quarantine: Reduce the number of healthy people 
that can donate

• Older persons, who often are the most reliable 
donors, are among the most vulnerable to COVID-
19.

• More and more staff members are required to self-
isolate, self-quarantine, or become ill

• Additional screening criteria, declining donors with 
the history of travel.



Blood shortage

• Blood utilization for urgent interventions remain 
unchanged:  

• Chronically transfusion- dependent patients, including 
malignancies, hematologic conditions, and 
chemotherapy- induced anemia.

• Perishable nature of the products. 

• Growing initiative to manufacture convalescent plasma 
from patients who have recovered from COVID-19.

• The limited capacity of health care facilities. 

• Possible virus transmission via donated blood.



Blood shortage: A Call for Action1

• Blood donation centers in many areas have mostly 
closed. 

• In some countries, demand for donor blood, outstrips 
the supply. 

• Questions as to the safety of blood persist.

• Although it does not appear that the virus can be 
transmitted through blood transfusion, this still remains 
to be fully determined.

1: Shander et al. Essential Role of Patient Blood Management in a Pandemic: A Call for Action. Anesth Analg. 2020 Apr 20 : 10.1213
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Which patients suffer the most from 
blood shortage? 



Essential Role Of  PBM

• The PBM concept was endorsed in 2010 
by the World Health Assembly 1,2. 

• Scientific evidence indicates that PBM 
reduces blood loss and transfusion 
needs3

• PBM is defined as an evidence-based 
bundle of care to manage and preserve a 
patient’s own blood. 

• PBM designed to improve patient 
outcomes.

• 1: Sullivan et al. The pillars of patient blood management: key to successful implementation. 
Transfusion; 2019; 59(9): 2763-2767 . 2: WHO (2010) WHA63.12 availability, safety and quality of blood 
products. WHA resolution the sixty-third world health assembly. WHO, Geneva. 3: Meybohm et al. 
Simplified International Recommendations for the Implementation of Patient Blood Management” 
(SIR4PBM). Perioper Med (Lond). 2017; 6: 5.



WHAT IS Patient Blood Management (PBM)?

PBM is an evidence-based bundle of care to 

optimize medical and surgical patient outcomes by 

clinically managing and preserving a patient’s own 

blood. 

• Maintain Hb concentration

• Optimize hemostasis

• Minimize blood loss

• Minimize risk of RBCT



PBM in Obstetrics; From theory to 
practice 

• During pregnancy, 

• During delivery and 

• In the postpartum phase. 

• These 3 main pillars :

• Improve pregnancy outcome

• Optimize resources.



PBM in obstetrics is based on 3 main pillars: 

• Requires diagnostic, medical and surgical/interventional 
strategies

• Medical strategies:

• Pre-partum; Correction of anemia

• Intra-partum; Uterotonics [PPH prevention and treatment], 

Active coagulation management in PPH (Tranexamic acid, 

Fibrinogen, FFP)

• Post-partum; Correction of anemia, avoid unnecessary 

blood transfusions

• Surgical/interventional strategies:

• Balloon catheter

• Compression sutures

• Embolization

• Cell salvage and autologous transfusion



• Pilar 1:

• What you can do now in your practice? 

Screen for anemia

Diagnosis  type of anemia

Fully treat anemia

Iron deficiency anemia at birth increases the risk of: 

Transfusion (odds ratio 5.48; 95% CI 4.57-6.58) 1

1: Drukker et al. Iron deficiency anemia at admission for labor and delivery is associated with an increased risk for Cesarean section and adverse maternal and neonatal outcomes. Transfusion

. 2015 Dec;55(12):2799-806. 
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 Pillar 2: 

What you can do now in your practice? 

Reduce bleeding



Obstetric Hemorrhage Risk 

Assessment Tables 

• Prenatal RISK FACTORS 

• Suspected previa/accreta/increta/percreta

• Pre-pregnancy BMI > 50 

• Clinically significant bleeding disorder 

• Other significant medical/surgical risk (consider patients 
who decline transfusion) 

• INTERVENTION :

• Transfer to appropriate level of care for delivery 



Evidence-Based Interventions to 
Prevent PPH

• Use of active management of third stage of labor by 
a skilled provider 

• Use of misoprostol by women who give birth without 
a skilled provider.

• Uterotonics (such as oxytocin; drug of choice , 
Ergometrine–oxytocin misoprostol); immediately after 
the delivery is one of the most important interventions 
to prevent PPH.

• After all births 



Management of PPH; Placenta Previa 

• Step one: 

• Administer uterotonic drugs and tranexamic acid; 
consider temporizing maneuvers (Tourniquets)1

• Tourniquets may be useful as a temporizing measure 
while medical therapy to taking effect or while 
surgical interventions are being considered. 

• A bladder catheter or Penrose drain is tied tightly 
around the uterus as low as possible to occlude the 
uterine vessels in the broad ligaments and then secured 
with a clamp. 

• A second or third tourniquet can also be applied, as 
needed.

• 1: UP TO DATE ,2020



Management of PPH; Placenta Previa 

• Step two: 

• Treat focal bleeding, if present:

• ●Hemostatic square sutures

• ●Placement of fibrin glue or patch over area 
of oozing to promote clotting

• ●Application of ferric subsulfate (Monsel's
solution) to oozing area

• ●Placental site injection of vasopressin

• ●Excision, if the area is small and easily 
accessible, particularly in cases of focal 
placenta accreta with persistent bleeding

https://www.uptodate.com/contents/ferric-subsulfate-drug-information?topicRef=6809&source=see_link
https://www.uptodate.com/contents/vasopressin-drug-information?topicRef=6809&source=see_link


Vasopressin

• Sub-endometrial vasopressin injection at the 
placenta site may be beneficial . 

• Local injection of 4 units of vasopressin in 20 mL 
of saline into the placental implantation site 
significantly reduced blood loss without increasing 
the morbidity 1. 

• 1:  Kato et al. Local Injection of Vasopressin Reduces the Blood Loss During Cesarean Section in Placenta Previa. J 
Obstet Gynaecol Res . 2014 May;40(5):1249-56.



Management of PPH; Placenta Previa 

• Step three: 

• Ligation of the uterine and utero-ovarian arteries 
(O'Leary stitch)

• Step four: 

• Intrauterine balloon tamponade and/or uterine 
compression sutures

• Refractory patients: 

• Consider arterial embolization ; Hysterectomy



Ligation of the uterine and utero-ovarian 
arteries 



Surgical/interventional strategies as 
second-line treatments for PPH

• Tamponade of the uterus , compression sutures

• Surgical techniques (eg, the B-Lynch procedure), 

• Embolization of pelvic arteries or, ultimately, 

• Hysterectomy.



Cell salvage

• Involves the collection of a patient’s own 
blood loss, filtering and washing to ensure 
the removal of impurities, and direct return 
of the autologous component to the patient,

• Is  associated with reductions in allogeneic 
blood component utilization. 

• It is recommended for all procedures with 
moderate-to-large volume blood loss 

• Is frequently used in non-obstetric surgeries 
with anticipated major blood loss. 

• In obstetrics, cell salvage is recommended 
in individual situations with anticipated high 
blood loss, such as placenta accreta
spectrum disorder, while it is not 
recommended as a routine procedure for 
caesarean delivery. 

• Is acceptable to Jehova’s witnesses, 
although individual consent has to be 
sought.



Optimize Red Cell Mass
• Detect anemia

• Know the right cut off levels

• Detect the underlying cause

• In pregnant women

• In postpartum women

• Detect iron deficiency

• Treat anemia

• Treat iron deficiency

• Use oral iron in mild anemia

• Use intravenous iron in moderate/ severe anemia

• Know about the correct timing and dosages in the iron preparations

• Know about possible side effects of iron preparations

• Know how to administer correctly and safely intravenous iron 
preparations.

• Use ESA in selected cases

• If anemia is not due to iron deficiency detect and manage the 
underlying cause

Minimize Blood Loss

• Know and manage risks during pregnancy 
such as placental abnormalities or 
coagulation problems

• Skillful surgery in obstetric surgical 
procedures such as cesarean delivery

• Adequate anaesthesia techniques such as 
primary use of regional anaesthesia around 
birth.

• Prevention of tissue damage and lacerations 
in vaginal birth

• Use of adequate medications and 
procedures in atonic bleedings  after birth 
(uterotonics, volume substitutes, 
misoprostol, bakri ballon systems, uterine 
artery ligation or embolization etc.)

• Avoidance of high blood loss after birth 
(manage of placental retention, active cord 
traction, use of misoprostol etc)

• Know the guidelines of the management of 
severe bleedings after birth



Thank you!

Questions?


