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OBJECTIVES

A Discuss principles of rational blood use during pandemics.

A Enumerate existing and evolving challenges that confront rational blood use
during pandemics.

A Describe changes in mindset and measures that need to be implemented to
Improve blood services during pandemics.

A Discuss recommendations to mitigate risks and sustain current success factors in
blood transfusion services during and beyond the pandemic.




PANDEMIC THREA

“The threat to the
blood supply during this
[coronavirus] pandemic
is not SARS-CoV-2 itself,
but rather the unintended
consequences of social
distancing on blood drives.”

Gehrie E. et al. Balancing Supply and Demand for Blood
during the COVID -19 Pandemic. 2020. ANESTHESIOIOGy, ‘
V 133



IMPACT ON BLOOL
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has been met in part by a
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Gehrie E. et al. Balancing Supply and Demand for Blood
during the COVID -19 Pandemic. 2020. ANESTHESIOIOGy, ‘
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DURING
PANDE

NUMBER OF BLOOD UNITS COLLECTED

Total WB Collection = 5020
Phase-l: 22 VBDCs
Phase-ll: 7 VBDCs

(123 |
177
Initial half | Later half
Oct-19 Nov-19 Dec-19 Jan-20 Feb-20 Feb-20 Mar-20
Phase-| Phase-ll
OVBDC Collection 110 308 254 113 600 123 106
B IH Donations 1587 574 244 360 270 177 194

MONTHS DIVIDED INTO TWO PHASES | & Il

Fig. 1. WB collections at voluntary blood donation camps [VBDCs| and in-house [IH] donations.

Phase I: Pre-Pandemic phase in India (Oct 19 - Feb 20)
Phase Il: Full blown Pandemic phase in India (Feb 20 -Mar 20)

Ratumi M et al. The blood supply management amid the Covid

-19 outbreak. Transfusion
Clinigue et Biologique . 2020
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EVOLVING CHALL ™" <

cancellation of numerous community -

ased and mopile hlood drives |, aswell as a
baged gnd mopilg i

donorsdo fear of exposu Ny -
: _ _ marked reduction in donors arriving for scheduled
VIFUS at a hospital or a free -standing donor appointments

facility —. |

| | additional screening

institutional concerns regarding — |
criteria In place

donors spreading COVID -

19 to hospitalized patients or vice N PAN DEM I C I decl.lnlng Slormals ity e
| : history of travel from
versa —_— : : R
— | | L..-. infection ohot spo
- preceding 14 days
N I
number of eIi_gibI(_e c_lono_rs in the course | "7 older persons, who often represent the most
of a pandemic will inevitably decrease reliable donor pool, are also apparently
due to an increasing number of individuals being among the most vulnerable to the
infected or in self -quarantine after exposure to infected COVID -19 pandemic

persons or persons under investigation

{
Shander A. et al. Essential Role of Patient Blood Management in a Pandemic: A Call for Action. 2020. www.anesthesia -analgesia.org @



EXISTING CHALLENGLS

blood utilization for urgent and emergent interventions
that can actually represent a greater demand on the blood cancellation of elective surgeries may permit
supply is likely to remain unchanged disease progression resulting in more complex
and urgent situations

blood utilization chronically transfusion - virus transmission
dependent patients, including those with WITH OR

malignancies, hematologic conditions (and WITHOUT donated blood
chemotherapy -induced anemia will also

remain unchanged PANDEMIC = ™™ significant unknowns

effort to continue standard blood donor ./' \

recruitment will be  diverted in part by the supply chal_ns are often affected by travel re_strlctlons,
. I - factory closings, and decreased manufacturing output,
growing initiative to mantfacture which may in turn affect the ability  of blood services

convalescent plasma  from patients who to maintain their testing and production facilities
have recovered from COVID -19

via

f
Shander A. et al. Essential Role of Patient Blood Management in a Pandemic: A Call for Action. 2020. www.anesthesia -analgesia.org @



CHANGE IN MINDS

Aan evidence -based bundle of
care to optimize medical and
surgical patient outcomes by
clinically managing and
preserving a patie
blood

Patient Blood Management

Shander A. et al. Essential Role of Patient Blood Management in a Pandemic: A
. . : {
Call for Action. 2020. www.anesthesia -analgesia.org



CHANGE IN MINDS

Aalternatively, as the timely
application of evidence -based
medical concepts designed to
maintain hemoglobin
concentration, optimize
hemostasis, and minimize
blood loss, in an effort to
Improve patient outcomes

Patient Blood Management

Shander A. et al. Essential Role of Patient Blood Management in a Pandemic: A
. . : {
Call for Action. 2020. www.anesthesia -analgesia.org



CHANGE IN MINDS

Aproactively focuses on patient
needs as well as the conditions
that usually lead to transfusions,

Patient Blood Management namely’ blood loss,

coagulopathies, platelet

dysfunction, and anemia

Shander A. et al. Essential Role of Patient Blood Management in a Pandemic: A Call ¢
for Action. 2020. www.anesthesia -analgesia.org



CHANGE IN MINDS

Ashifts the focus from reactive
transfusion of patients with
allogeneic blood components
Patient Blood Management to preventive measures by
optimally managing the
patientos own Dbl oo

Shander A. et al. Essential Role of Patient Blood Management in a Pandemic: A Call ¢
for Action. 2020. www.anesthesia -analgesia.org



CHANGE IN MINDSET

Patient Blood Management

o MORE WI TH L

Gehrie E. et al. Balancing S¥
COVID-19 Pand®




CHANGE IN
MINDSET

Aé . oMarch 12, -129%%®9, o
t hat t he (‘)Implementatl
Management (PBM) é 1 s
advisabl e. o

A European Centre for Disease Prevention and
Control (ECDC)

A
AeéoFurthermore, the Int
March 20, 2020, from the WHO on
maintaining a safe and adequate blood
supply during the COVID -19 pandemic

recommends o0Good patie
management 6 to safegua

AWHO

Shander A. et al. Essential Role of Patient Blood Management in a Pandemic: A Call for Action. 2020. www.anesthesia -analgesia.org



CHANGE IN MINDSET

Rational blood use per
specialty and or

clinical setting:
critical care medicine
surgery

Rational blood use in
addressing the MOST
common blood
requiring indications:
A anemia and iron PATIENT BLOOD MANAGEMENT

- medicine
deficiency

A blood loss and
bleeding

A coagulopathy Q

trauma
OB-Gynecology
neonatalogy /pediatrics
institutional
national Q

Ve

BLOOD

SERVICES

Shander A. et al. Essential Role of Patient Blood Management in a Pandemic: A Call for Action. 2020. www.anesthesia -analgesia.org



|dentify, Evaluate, and Treat Iron
Deficiency and Anemia in Both Medical
and Surgical Patients With Appropriate
Pharmacological Agents

CHANG
|dentify a.nd Rapidly Ad_dress H‘E'N E IN
gg;'ﬂitg;(learg(t)icéll;lemostatlc Issues MINDSET

Use All Effective Blood Conservation
Methods in Both Medical and Surgical
Patients

Vs

Shander A. et al. Essential Role of Patient Blood Management in a Pandemic: A Call
for Action. 2020. www.anesthesia -analgesia.org




Carefully Monitor Patientso Condition After
Surgery and Rapidly Intervene by Either

Interventional Radiology or Endoscopy for

Unexpected Bleeding Depending on the

Source CHANGE IN
MINDSET

Thoroughly Inform and Educate Medical
Professionals, Patients, and Their
Caregivers on the Importance of PBM,;
Involve Patients in Treatment and
Management Decisions and Obtain Formal

Shander A. et al. Essential Role of Patient Blood Management in a Pandemic: A Call

for Action. 2020. www.anesthesia -analgesia.org @




Role of PBM in Pandemics

Table 1. The ABC Toolbox for PBM (From the IFPBEM-SABM Workgroup)

Tools Anemia and lron Deficiency Blood Loss and Bleeding Coagulopatiny

1. Program » Change culture across your institution1-13
implemantation =« Dissaminate evidence-based PEM guidelines/ recommandations and detect and discourage nonevidence practices47
methodology s Translate evidence-based guidelines/recommendations into clinical practice!343
= |dentify practice areas that need improvement
2. Diagnostic = Poim-of-cara hemoglobin analyrers = Point-ofcare coagulation and platelst fumnction = Poimt-of-care coagulation
devices s Point-of-care testing for inon deficiency il testing and goaldirected treatment®-=4 and platelet function
available = Rapid diagnostic tests for the presence of testing and goal-directed
DOACs if available®” treatment 424
= Rapid diagnostic tests
for presence of DOALCS Iif
available®’
3. Treatmeant « Pre- and postoperative cell recovery (cell saver)™
davices s AMNH"™
4, Pharmaceuticals = Oral/intraveanous inorn®-33 = Antifibrinolytics (ranexamic acikd, aminocaprolic e« Fibrinogen concantrate®
s [Folic ackd?* Bchd)s-a s PCCw
s VWitamin By, = Topical hemostatic agents s Other clotting factiors
s Erythropolesis-stimulating agernsH0-3253 = Local vasoconstrictive agents = Vitamin K intravenously
= WEC and platelat-stimulating agents whena
appropriate

= Consider hugh Foy (1.0 in patents with hife-
threatening anemia
« EBEducate physicians on indications and dosage

5. Vigilance with ldentify and manage drug therapes and/or  ldentify and manage drug therapies andy/or
nutritional and nutrition that rrtrithory Tt
pharmacological = Can contribute to anemia and hematinic increase the blesding risk, for axamplha:
ineractions deficiencies (eg, PPis) « MNSAIDs (including COX2 inhibitors),
= Can Increasa iron absorption (eg, antidepressants, statins, antiarfythmics
ascorbic acid) = Vitamin and harbal supplameants including
= Can impair absorption (eg, some vitamin vitamin E, vitamin K, garlic, ginger, Ginkgo biloba,
and herbal supplements, tea, coffee, or fish ail, chamomile, dandelion root, etc

dairy products)

Shander A. et al. Essential Role of Patient Blood Management in a Pandemic: A Call for Action. 2020. www.anesthesia -analgesia.org ‘



Role of PBM in Pandemics

6. General Identify, evaluate, and manage anemia and < Meticulous surgical hemostasis « Address clinically
principles iron deficiency42 « Optimize surgical technique significant coagulopathy
« Evaluate and manage underlying « Patient positioning early by dentifying
disorders causing anemia and lron e Efforts to stop bleeding immediately the source and/or
deficiency Minimally invasive surgical techniques coagulation defect
« Be aware of drugs assoclated with red Restrictive fluid administration and permissive
blood cell disorders*? hypotension until bleeding is controlled
» Anemia management program for Achieving euvolemia once bleeding controlled
prehospital, hospital, and postdischarge  Deliberate induced hypotension
patients Careful blood pressure and fluid management
« Focus on patients with comorbidities Prevent hypothermia, * hypoperfusion, and acidosis
(diabetes, chronic kidney disease, and Maintaining normal circulating volume (euvolemia)
congestive heart fallure)* 44 e Minimize latrogenic blood loss **A" minimize

number of blood draws and volume, minimize
volume of blood wasted (microtainers/small
phlebotomy tubes)
e Staging and packing
Interventional radiologic embolization
e Restrictive transfusion strategy** (reduce
volume of transfusion, adhere to restrictive
transfusion thresholds)
« Watch for signs of postoperative bleeding
« Monitor throughout withholding/
bridging/recommencement of DOACs and
antiplatelet agents
« Pravent Gl bleeding (enteral feeding/food, Gl
acidlowering agents)
» Avoid/treat infections promptly
o |dentify patients and surgical procedures at Increased risk for blood loss, anemia, and coagulopathy
« Refer highrisk patients immediately to PEM program
» Preoperative surgical planning to minimize extent and the time of surgery including preoperative embolization or noninvasive
techniques
« Postpone or cancel elective surgery to allow time to optimize blood health \)l

Shander A. et al. Essential Role of Patient Blood Management in a Pandemic: A Call for Action. 2020. www.anesthesia -analgesia.org



Tools

7. SOP and
procedural
guidelines

8. Data collection,
benchmarking,
and reporting
systems

9. Continuous
education and
training

10, Patient
education,
Information, and
consent

11. Infrastructure

Role of PBM in Pandemics

Anemia and lron Deficiency Blood Loss and Bleeding Coagulopathy
SOPs for detection, evaluation, and « Management of anticoagulants and antiplatelet
management of anemia and ron agents before imerventions
daficiency for specific settings: « Bleeding historytaking
Pre- and postsurgery « Bleeding management algorithms
Cancer « Procedural guideline for cell salvage
Heart fallure « Procedural guideline for ANH
Chronic kidney disease « Maintaining normothermia
Pregnancy and postpartum « Major hemorrhage protocol
Pediatrics « Guidelines on oral versus intravenous iron, iron
Hospitalacquired anemia preparations, and dosing
Patients with ironrestricted erythropolesis < Establish “single-unit transfusion policy "5 %
Anemia of inflammation
Patient-centered and datadriven decision-making
Measure the change with respect to patient outcomes/cost savings™
Report the change®’

Multidisciplinary and multiprofessional programs organized and led by local champions

Regular updating of curricula/leaming content

Ensuring introductory courses for new and junior staff

Develop a simplified education management plan

Establish procedures for communicating with patients retreatment plan, risks/benefits, and obtaining consent™
Communicate plan to all members of the team

Appoint PBM staff and allocate/reallocate funds accordingly*®

Create job descriptions for PBM dedicated stafmh?

Install necessary medical devices and equipment!#

Reengineer clinical pathways and Iinfrastructure to allow appropriate preoperative/ preintervention patient assessment and
optimization*23

Ensure appropriate waiting zones and treatment areas particularly for preoperative/ preintervention patient optimization**
Form a multidisciplinary PEM committee!

Shander A. et al. Essential Role of Patient Blood Management in a Pandemic: A Call for Action. 2020. www.anesthesia -analgesia.org
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A PBM is the optimal way forward

A due to severe limitation of available health
care resources

A growing shortage of donor blood

A Beneficial effects of PBM on blood
utilization:

A improvements in clinical outcomes

A reduction in hospital -acquired infections and
reduced lengths of stay

A decrease the burden on an overwhelmed
health care system

Shander A. et al. Essential Role of Patient Blood Management in a Pandemic: A Call
for Action. 2020. www.anesthesia -analgesia.org



ASolving the COVID -19 induced
blood shortage worldwide is not
simple

A Some steps may involve:

A encouraging healthy volunteers to visit
blood donation centers, which are still
open for business, and in fact working
overtime to maintain a bare minimum
blood inventory

Gehrie E. et al. Balancing Supply and Demand for Blood during the
COVID -19 Pandemic. 2020. ANESTHESIOIOGY, V 133



ASolving the COVID -19 induced
blood shortage worldwide is not
simple

A Some steps may involve:

A optimizing patient blood management
methods for reducing unnecessary
transfusion, and odoing n
can favorably balance supply with
demand, and continue to offer life -saving
medical therapies

Gehrie E. et al. Balancing Supply and Demand for Blood during the
COVID -19 Pandemic. 2020. ANESTHESIOIOGY, V 133



Almproving donor screening
during the time of COVID  -19:

A a standard mini -physical examination
taking body temperature and pulse
rate of those giving a history of fever
for the past 7 days

Raturi M. et al. Transfusion Clinique et biologique .27 (2020):96-97 @



Almproving donor screening
during the time of COVID  -19:

Aadditional questions for donor self -
screening:

A CQVID-19-related signs and symptoms

A close contact with COVID -19 suspect for the
last 14 days

Atravel outside the country and/or have been
diagnosed or suspected of having COVID -
19 until after 28 days after the iliness has
been resolved

Atelephone tracking or monitoring of donor
condition within 3 days after last blood
donation

Avoluntary staff home quarantine if feeling
unwell

Raturi M. et al. Transfusion Clinique et biologique .27 (2020):96-97 @




AWhen to transfuse Packed Red Blood
Cells ( pRBCs):

7 In general, for stable adults and children, only
consider transfusion of pRBCswhen the Hgb is
7 g/dL , or 8 g/dL for an adult with
cardiovascular disease

7 Consider need for elective surgeries to proceed
given their potential for transfusion

{
VUMC. 2020 @




AWhen to transfuse Platelets:

¢ For prophylactic platelet transfusions in non -
bleeding patients with hematologic/oncologic
diagnoses, transfuse 1 unit (or 210mL/kg to
children) of apheresis platelets

¢ For patients undergoing surgery/procedures,
transfuse 1 unit of apheresis platelets (or 10
mL/kg to children) to ensure platelet count is >
50, 000

{
VUMC. 2020 @




AWhen to transfuse Platelets:

¢ For patients undergoing neurosurgery or
ophthalmologic surgery, transfuse 1 unit of
apheresis platelets (or 10 mL/kg to children) to
ensure platelet count is > 100,000

s All orders for > 1 apheresis unit will not be
honored

7 No HLA platelet orders will be honored at this
time

s For neonates, strongly consider only
transfusing 10 mL/kg of platelets when platelet
count is < 25, 000, even when bleeding

{
VUMC. 2020 @




CONVALES(
PLASMA ((

AConvalescent plasma Q

A plasma from an individual who has recovered from
an infection

Aa means of antibody transfer to provide passive
iImmunity (through neutralizing antibodies or
possibly other immune mediators directed against
the infectious pathogen) until the individual can
develop an active immune response, with the hope
that clinical outcomes can be improved in the
recipient

A not routinely available, nor is it a licensed FDA
product; instead, it has been made available for
specific agents at times of disease epidemics or
pandemics.

Silvergleid S et al. Clinical Use of Plasma Components. 2020 @



AWhen to transfuse Fresh Frozen
Plasma (FFP):

7 In bleeding patients or those with disseminated
intravascular coagulopathy (DIC) who need
global factor replacement (i.e. not specific
factor deficiencies)

¢ Those patients who have a significant
coagulopathy (INR > 2.0) who are expected to
have bleeding during a procedure/surgery

{
VUMC. 2020 @




AWhen to transfuse Cryoprecipitate:

7 In bleeding patients or those with disseminated
Intravascular coagulopathy (DIC) who need
fibrinogen (< 150 mg/dL)

s Please measure a fibrinogen prior to ordering if
possible

{
VUMC. 2020 @




=

AConvalescent plasma

A plasma from an individual who has recovered from
an infection

C O N VA L E S ‘ A a means of antibody transfer to provide passive

iImmunity (through neutralizing antibodies or

P LAS MA ( { possibly other immune mediators directed against

the infectious pathogen) until the individual can
develop an active immune response, with the hope
that clinical outcomes can be improved in the

recipient

Silvergleid S et al. Clinical Use of Plasma Components. 2020 @




AConvalescent plasma

CO NVAL ES : Anot routinely available, nor is it a licensed
FDA product; instead, it has been made
P I—AS MA ( ‘ available for specific agents at times of

disease epidemics or pandemics.

Silvergleid S et al. Clinical Use of Plasma Components. 2020 @



CONVALES(

PLASMA ((

ACriteria for optimal preparation of
plasma (or hyperimmune globulin)
Include:

A high enough titer of neutralizing antibody to be
effective

Alack of infectious particles (either the target
pathogen or others)

Silvergleid S et al. Clinical Use of Plasma Components. 2020 @



ACriteria for optimal preparation of Q

plasma (or hyperimmune globulin)
Include:

A blood type compatible (ABO; Rh in women of
reproductive potential) male donors, or, for female
donors who have been pregnant, negative testing
foranti-HLA anti bodi es AEvidenc
P LAS MA ( ‘ lack of harm, ideally from randomized trials or

prospective studies

CONVALES(

Ainformed consent with discussion of the risk of
disease and risks and benefits of therapy

Silvergleid S et al. Clinical Use of Plasma Components. 2020 @



Timeline for Clinical Use of Convalescent Plasmapheresis

Initial Infections Convalescent Plasmapheresis Vaccine distribution
Determine this is new viral agent Vaccines and new treatmentin clinical Taper down use of CP; stockpile best
scientific communications trials; evaluation of existing treatments treatment options
: i : Shift Lm
Exponential il Effective
ID Pathogen ca convalescent Vaccine ID Treatment to
i patients 2UED Prevention
Supportive care CP distribution and expansion
Genome sequencing; empirical trials Vaccines and new treatmentin
of existing treatments production; development and

distribution of promising treatments

Fig. 1. Clinical Response and Research for Emerging Infectious Diseases.

The transfusion of convalescent blood products is not a new
clinical tool in emerging infectious disease outbreaks

Treatment for emerging viruses: Convalescent plasma and COVID -19. Transfusion and
Apheresis. 59 (2020). 102790

CONVALESCENT PLASMA
THERAPY (CPT)

A cross- neutralization to target a
communal epitope on these
SARSCoV-1 and SARSCoV-2
viruses and has potential for
prevention and treatment of
COVID-19

A virus yrst attacks the organs in
patients that express angiotensin
converting enzyme 2 (ACE2)
receptors and that there is a
second attack around 7 814 days
after symptom onset.

@



AConvalescent plasma has the
potential to provide an immediate
promising treatment option while
evaluating existing drugs anc
developing new speci yc vaccines
and therapies.

Treatment for emerging viruses: Convalescent plasma and COVID -19. Transfusion and  ;
Apheresis. 59 (2020). 102790




ATime is of the essence to

A1l. identify donor criteria and eligible
donors,

A2. adjust blood processing facilities
and testing capabilities,

A3. develop su cient serologic assays
for screening,

A4. identify dosing protocols for
convalescent plasma from apheresis
collection to respond to thE current
pandemic

Treatment for emerging viruses: Convalescent plasma and COVID -19. Transfusion and :‘
Apheresis. 59 (2020). 102790



WAY FORW

AThe WHO Blood Transfusion Safety program
proposes the following precautionary princi
ples to blood transfusion services to ensure
the safety and adequacy of national blood su
pplies in the face of pandemic influenza.

A 1 Ensure the inclusion of the national BTSin the national
pandemic influenza contingency planning body.

A 2 Establish a mechanism for the BTSto receive regular,
up to date epidemiological information on the spread of
pandemic influenza and other outbreaks in the country.

Maintaining a Safeand Adequate Blood Supply during Pandemic Influenza  Guide
lines for Blood Transfusion Services July 2011

€



AThe WHO Blood Transfusion Safety program propo
ses the following precautionary principles to
blood transfusion services to ensure the safety and
adequacy
of national blood supplies in the face of pandemic
Influenza.

A3 Develop acontingency plan, which is reviewed constantly,
to enable the BTSto continue to meet national requirements
for blood and blood products, considering:

WAY FO RW A Risk of transmission of influenza by blood transfusion

A Temporary loss of blood donors resulting in areduced supply of
blood donations

A Effects of an influenza vaccination program on the suitability of
prospective donors to donate blood

A Temporary loss of staff working in blood transfusion services

A Changes in clinical demands for blood and blood products.

lines for Blood Transfusion Services July 2011

Maintaining a Safeand Adequate Blood Supply during Pandemic Influenza  Guide @
[



WAY FORW

AThe WHO Blood Transfusion Safety program
proposes the following precautionary princi
ples to blood transfusion services to ensure
the safety and adequacy of national blood su
pplies in the face of pandemic influenza.

A 4 Work with national health authorities, hospitals and other
responsible bodies to predict expected blood usage durin

g the pandemic and plan BTSactivities flexibly to meet actu
al requirements asfar as possible.

A5 Provide advice and guidance to prospective donors on th
eir eligibility to donate following vaccination against pand
emic influenza or exposure to infection.

Maintaining a Safeand Adequate Blood Supply during Pandemic Influenza  Guide
lines for Blood Transfusion Services July 2011 @



WAY FORW

AThe WHO Blood Transfusion Safety program
proposes the following precautionary princi
ples to blood transfusion services to ensure
the safety and adequacy of national blood su
pplies in the face of pandemic influenza.

A 6 Provide advice, guidance and, where appropriate prophy
laxis, to all staff to minimize the risk of infection and the spr

ead of infection, in accordance with any specific requireme
nts in the national pandemic influenza contingency plan.

A7 Work with identified key suppliers of critical consumable
s,including blood collection bags, test kits and reagents, to
minimize the risk of supply chain failures asa constraint o
n maintaining a safe blood supply.

Maintaining a Safeand Adequate Blood Supply during Pandemic Influenza  Guide
lines for Blood Transfusion Services July 2011 @



