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Efficiency of Transfusion Service Utilization in Hospitalized Patients
during COVID -19: Experience of a Newly Operational Blood Centre.
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ABSTRACT

Background: COVID-19 has affected blood demand supply chain leaving tight spots in functioning. Manoeuvring unpredictable scenarios
lies in judicious utilization and of blood stock. Analysis of transfusion indicators can aid better inventory management. Aims: To study
patterns of components utilized during phases of COVID 19 as per our regiona timelines and estimate Cross Match to Transfusion Ratio (C:
T Ratio), Transfusion probability (T%) and Transfusion index (TI). Methods: Study was conducted over a period of 18 months. Data was
collected from patient transfusion requisition forms, crossmatch and issue records. Timelines: PHASE | First wave of Covid 19 (May -Nov
2021) PHASE Il Waning of first wave (Dec 2020 - March 2021) PHASE |1l Second wave (April to June 2021) PHASE 1V Wanning of second
wave. (July to November 2021). Results: Whole blood collections were 797 units. Phase I, Il, 111 and |1V contributed to 17.7%, 11.0%, 23.8
% and 46.9% of total collections. Of thel003 units issued, 135 (13%), 171 (17.1 %) ,263 (23.7 %) and 464 (46.3 %) were issued over Phase
I, Phase Il, Il and IV. Covid cases accounted for 4.2% of issues. Overall, we had a CT Ratio of (1.57), Transfusion probability (79.0%) and
Transfusion index (1.18). Conclusion: Waning phases (Phase Il and Phase |V) had higher utilization compared to collections. Transfusion
indicators were optimal due to assessment and reassessment of areas for improvement by stringent monitoring of our blood ordering and

utilization practices in spite of being a newly operational blood centre.
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I ntroduction

The unforeseen outbreask of COVID-19 has affected healthcare
systems globally, including transfusion services. High infectivity,
apprehension among donors, denial from regulatory authorities to
conduct camps left blood centres with tight spots in functioning
[1]. TheWorld Health Organization at the global level and National
Blood Transfusion Council (NBTC) inour country hasbeenrevising
their policy on donor recruitment, selection and inventory
management with evolution of the pandemic. In India, Ministry of
Health and Family Welfare (MoHFW), had directed uninterrupted
care of patients with cancer and those needing recurrent blood
products like nutritional anaemias, thalassemia, haemophilia and
sickle cell disease. To add on to this blood centres also were
committed to cater to non - Covid emergencies [2].

Possibility of manoeuvring unpredictable scenariosliesinjudicious
utilization and management of blood. Quality indicatorsare designed
to monitor one or more processes during a defined time, for

eval uating service demands and adequacy of personnel inventory.
AABB (American Association of Blood Banking) defines quality
indicators as the specific performance measurements designed to
monitor one or more processes during a defined time, which are
also useful for eval uating service demands and adequacy of personnel
inventory [3]. Analysis of transfusion indicators can aid better
inventory management. Ours being a blood centre which started
operating during the pandemic, optimization of blood ordering and
utilization was all the more necessary.

Materials & Methods

Thisretrospective, descriptive cross-sectional study was conducted
from June 2020 to December 2021 in the Blood Centre attached to
ateaching medical hospital in arural areaof South India. Objectives
of the study were to study patterns of blood utilization and estimate
Cross Match to Transfusion Ratio (C: T Ratio), Transfusion
probability (T%) and Transfusion index (TI) during phases of
COVID 19 asper regional timelines. C:T ratio above 1.2 Transfusion
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Probability of >50% and Transfusion Index of more than 1 were
considered asindicators of efficient blood transfusion.

Inclusion Criteria

All unitsof blood ordered for and requested for hospitalized patients
in our institute. Exclusion criteria: Blood issued or procured for
utilization from outside. The duration of study was divided into 4
Phases.

PHASE I: First wave of Covid 19 (May to Nov 2021)
PHASE II: Waning of first wave (Dec 2020 to March 2021)
PHASEI11:  Second wave (April 2021 — June 2021)
PHASEIV:  Waning of second wave (July 2021 to

November 2021).

Clearance was obtained from the institutional ethical committee.
Ref number : CDSIMER/MR/0023/1EC/2021 dated 15.11.2021.
Datawas analysed using SPSS version 26.0 (IBM SPSS Statistics
for Windows, IBM Corp., Armonk, NY, USA).

Results

Total whole blood collections were 797 units, with Phase |, |1, I11
and |V contributing to 17.7%, 11.0%, 23.8 % and 46.9% of total
collections. Of the total 1003 units issued, 135 (13%), 171 (17.1
%) ,263 (23.7 %) and 464 (46.3 %) unitswereissued over Phasel,
Phase 11, 111 and 1V respectively. Majority of units issued were
utilized by females and patients below 45 years of age. Blood units
issued for COVID Positive patients accounted for only 4.2% (43)
of units.

Theindices - CT Ratio, TP and TI were within acceptable limits
during all the phases. Transfusion Probability during phase Il was
the lowest (Table 1). Overall, we had a CT Ratio of (1.57),
Transfusion probability (79.0%) and Transfusion index (1.18).The
demand supply chain was maintained at optimum as reflected by
our transfusion utilization indicators.

Discussion

The global healthcare system witnessed unpreparedness in many
aspects of patient care with sudden occurrence of COVID-19,
including transfusion services. Optimizing the supply demand chain
was a challenge for blood centres, more so as ours was a newly
operational blood centre. [4] Stringent regulations by governing
authorities directed blood centres to stop running donation drives
and camps [5]. As mass lockdown and quarantine had restricted
movement of blood donorswerelied onin-house and repeat donor’s
registry.

Blood units collected during initial phase of the pandemic saw a

sudden dip during the second phase, as strict |ockdown wasimposed.
However, demand did not proportionately lower as there was
constant need of blood for non-covid indicationsin our hospitalized
patientslike nutritional anaemias, obstetric emergencies, road traffic
accidents and patients on chemotherapy. Asthis hospital was the
only tertiary care centrein the district Non Covid cases got directed
to us many of which needed blood transfusions.

Role of convalescent plasma in Covid—19 though initially
recommended, remains controversial with usage in these patients
[6]. Bleeding complications that could increase transfusion
requirements have not been frequently reported in patients with
COVID-19. Inour study hospitalized Covid patientswho received
transfusion were either anaemic or had superadded Dengue and
snake bites.

After observing unpredictable utilization patterns during the various
phases of Covid, we realized the need for continuous monitoring
and auditing of our blood component utilization and transfusion
practices to identify areas of concern. Quality indicators in
transfusion medicine have been identified by WHO and AABB like
Cross match: Transfusion or C/T ratio, Transfusion probability
(TP %) and Transfusion Index (T1) to keep acheck on over-ordering
and piling of blood. C:T ratio isused asameasure of effectiveness
of blood ordering practice[7]. A C:T ratio of >2.0 meansthat less
than 50% of the cross matched units are being transfused [8]. Asa
result of each unnecessary request, the blood component cross-
matched loses acertain timefromitsshelf lifein storage. The same
unit if not reserved can be been transfused to some other patient in
need. Globally C:T ratio of 3.9 (Egypt) (5.0) Malaysia, and 2.96
(Saudi) have been reported, which may be the result of their
transfusion policies[9]. One of the major factorsthat determinesa
C:T ratio isordering practices. A good C: T ratio in our study was
a combined result of our timely interactions with clinicians on
blood ordering protocol s by frequent interactions. Strict monitoring
was also done by our hospital transfusion committee which had
started functioning simultaneously.

Transfusion probability (TP) signifies appropriateness of number
of units cross-matched and transfusion index measures
appropriateness of number of units transfused. A Transfusion
Probability of € 30% and Tl of morethan 0.5isconsidered indicative
of efficient blood utilization. [1,3] Our TP was consistently more
than 50% and T1 more than expected optimal indicating efficient
utilization of blood. Transfusion probability as low as 4.9 % to
8.8% and 11.15% to 47% have been reported [10].

Asthe COVID 19 scareis till evolving stringent blood collection

and utilization must be adhered to a few of which are mentioned
below from our experience. (Table 2)

Table1: Calculation of Transfusion Indices Phase wise:
Cross match to transfusion ratio (CT Ratio), Transfusion Probability (TP%) and Transfusion Index (TI)

Timelines No. of units No. of No. of No. of Cross match  Transfusion Transfusion
Cross units patients patients transfusion  Probability Index —
matched transfused transfused Cross Ratio TP %** TI***
matched (CT Ratio)*
Phase I 158 101 61 75 1.56 81.33 1.65
Phase 11 351 250 101 177 1.4 57.06 1.98
Phase 111 162 101 48 70 1.6 68.57 2.1
Phase IV 490 384 199 282 1.27 70.56 1.92

*Crossmatch to Transfusion ratio (C: T): No. of crossmatched red blood cell (RBC) units/N o. of transfused RBC units.
**Transfusion Index (TI): No. of transfused RBC units/No. of crossmatched RBC units.
**Transfusion probability (%T): No. of patients transfused/ No. of patients crossmatched x100.
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Table2: Key pointsfor optimal functioning of blood centresduring unpredictablescenarios

CHALLENGES FACED PROBABLE STRATEGY

Unpredictable Demand Supply ° In house /local voluntary donor base registry.

Pattern ° Formulate an inter-regional blood transfer/receiving policy.
° Adopt type and reserve strategy than type and cross match.

Non - Optimal Transfusion ° Frequent blood ordering audits by the hospital blood

Indicator transfusion committee.
Values Over Time . Transfusion triggers to be decided in consensus with clinicians
by balancing risk benefit ratio.
° Devising a Maximum Blood Ordering Schedule for surgical
departments.
Inventory Management ° Avoid over hoarding of blood.
° Plan collections depending on utility patterns
° Outreach excess units after audit during fixed intervals.
Limitations References
; ; ; : 1 Arcot PJ, Kumar K, Mukhopadhyay T, Subramanian A. Potential challenges faced by
The.present StUdy foll ovyed the reglpnal timeline of the pandeml c blood bank services during COVID-19 pandemic and their mitigative measures: The
and isrepresentative of thisgeographical areaonly. Also, transfusion Indian scenario. Transfus Apher Sci. 2020; 59: 102877.

H H H _ 2. Senapati J, Aggarwal M, LouisL, Mirza SA, Kumar P, Dhawan R, Dass J, Vishwanathan
praCtI ces were n.Ot standardized duri ng the COVI D -19 as the GK, Pandey HC, Coshic P, Tyagi S, Seth T, Mahapatra M. Transfusion practices during
pl’OtOCO' sand patl ent management systems were sti Il evolvi ng. the COVID-19 pandemic: An experience from a hematology daycare in India. Transfus

. . . . Apher Sci. 2021;60:103025.
Future prospects. Large scalestudiesat blood centreswith ahi gher 3. Raghuwanshi B, Pehlajani NK, Snha MK, Tripathy S. A retrospective study of transfusion
workload can help derive meaningful insights into the blood practices in a Tertiary Care Institute. Indian J Anaesth. 2017; 61:24-28.
oA : : . H o H 4. Okoroiwu HU, Okafor IM, Asemota EA, Ogar CO, Uchendu IK. Coping with COVID-19
uti |.I zation and orderi ng prgctl ce;, ifs ml |ar studies are done when pandemic in blood transfusion servicesin West Africa: the need to restrategize. Hematol
facing unpredictable situationslike Covid-19. Transfus Cell Ther. 2021; 43:119-125.
) 5. Kandasamy D, Shastry S, Chenna D, Mohan G. COVID-19 pandemic and blood transfusion
Con CI usion services: The impact, response and preparedness experience of a tertiary care Blood
Center in southern Karnataka, India. Hematol Transfus Cell Ther. 2021 Dec 16.
H : 6. Barriteau CM, Bochey P, Lindholm PF, Hartman K, Sumugod R, Ramsey G. Blood
D_emand and supply patterns_ of t_JI ood c_omponents va_\rled _Wlth transfusion utilization in hospitalized COVID-19 patients. Transfusion.2020 ;60:1919-
different phases of the pandemic, with waning phases having higher 1923.
utilisation Compared to collections. As COVID -19 has not yet 7. Aggarwal G, Tiwari AK, Arora D, Dara RC, Acharya DP, Bhardwaj G, Sharma J.
X L h Advantages of type and screen policy: Perspective from a developing country! Asian J
remitted, we cannot conclude on its overall effect on transfusion Transfus Sci. 2018; 12:42-45
services. Our transfusion indicatorswere optimal dueto assessment & Yazer MH, Alcantara R, Beizai F, Draper NL, Harm S, Kutner JM, et al. Biomedical
. . . . Excellence for Safer Transfusions (BEST) Collaborative. The Crossmatch/Issue Ratio:
and reassessment of areasfor improvement by stringent monitoring Use of a Novel Quality Indicator and Results of an International Survey on RBC
of blood orderi ng and utilization practi cesin Spl teof bel ng anewly Crossmatching and Issuing Practices. Am J Clin Pathol. 2016; 146:238-43.
9. Alkhaldy HY, AlShahrani BS, M. Alkhaldi A, A. Algahtani AS, Muhayya |, Algahtani M,

operational blood centre.
Acknowledgement

Wethank our Blood Centre Technical Supervisor Mr. Prakash Naik
and all blood centre technicians for their continuing support.

Conflict of Interest: All authors declare no COI

Ethics: There is no ethical violation
as it is based on voluntary
anonymous interviews

Funding: No external funding

Guarantor: Dr. Archana Shetty will act

as guarantor of this article on
behalf of al co-authors.

10.

et al. Patternsof blood products utilization at a tertiary care center in the Southern Region
of Saudi Arabia. J Appl Hematol 2021; 12:6-9.

Kaur D, Kandwal M. Blood utilization and quality indicators - trend at a superspecialty
hospital in Northern India. Hematol Transfus Int J. 2016;2:53-56.



