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ABSTRACT

Introduction: The COVID-19 pandemic in India is part of the worldwide pandemic of coron-
avirus disease 2019 (COVID-19). Despite no convincing evidence that this virus can be transfusion-
transmitted, the absolute disruption we have seen in everyday life has dramatically reduced the
amount of blood donations. Applying the Patient Blood Management (PBM) method is very useful.
Itis the scientific use of safe and effective medical and surgical techniques designed to prevent ane-
mia and decrease bleeding to improve patient outcomes. PBM conserves a precious community
resource, reduces unnecessary hospital and patient care costs, improves patient safety by mini-
mizing exposure to blood, can reduce the risk of hospital-acquired complications and infections,
and increases the consumer interest in safety. Efforts to correct anemia in the general population,
as well as the implementation of safe blood drive protocols, must be in place to mitigate the risk
of viral exposure.This study aimed to assess the indications and requirements of blood and blood
products in Covid-19 cases and to develop safe transfusion practices concerning PBM during the
Covid-19 pandemic. Methods: This observational study was done in the Blood Bank RLJ Hospital
Department of Pathology attached to Sri Devaraj Urs Medical College & Hospital. The records of all
COVID-19 positive patient's including their history, blood and blood component utilization from
the medical record section, as well as the blood bank and requisition forms sent to a laboratory for
investigation and collected over a duration of 6 months (March 2020 to August 2020). Results:
Out of 200 COVID-19 positive cases analyzed, only 70 (35%) patients received a blood transfusion,
in which 64.28 % (45) patients received single unit PRBCs because of severe anemia and pregnancy-
related anemia. Additionally, 25.7% (18) patients received a platelet transfusion because of underly-
ing comorbidities, and 10% (7) received FFP. In all COVID-19 positive patients, we observed a raised
ESR. A few patients had raised PT and APTT levels. Patients with mild and moderate anemia pre-
sented with microcytic hypochromic anemia and normocytic normochromic anemia. We adopted
the Cleveland clinic blood management for low hemoglobin to avoid unnecessary blood transfu-
sions. Conclusion: PBM was found to be an important interventional tool to meet the shortage of
blood during the COVID-19 pandemic successfully. An evidence-based emergency blood manage-
ment plan and flexible regulatory policy should be ready to deal with any disaster and to respond
quickly in the case of a blood shortage. While pandemics may reduce the blood supply, our study
demonstrated that hospitalized COVID-19 patients had a low level of blood usage. Future studies
examining the impact of patient factors may help to further elucidate the mechanisms affecting
blood utilization in hospitalized COVID-19 populations.
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INTRODUCTION

The COVID-19 pandemic in India is part of the
worldwide pandemic of coronavirus disease 2019
(COVID-19) 12, Despite no convincing evidence that
this virus can be transfusion-transmitted, the absolute
disruption we have seen in everyday life dramatically
has reduced the amount of blood donations**. The
duration of the pandemic is still unknown, and the
challenges in terms of blood availability will remain
present for an unknown duration. Applying the Pa-
tient Blood Management (PBM) method is very use-
ful. It is the scientific use of safe and effective medical

and surgical techniques designed to prevent anemia
and decrease bleeding to improve patient outcomes.
PBM conserves a precious community resource, re-
duces unnecessary hospital and patient care costs, im-
proves patient safety by minimizing the exposure to
blood, reduces the risk of hospital-acquired complica-
tions and infections, and increases the consumer in-
terest in safety. Efforts to correct anemia in the gen-
eral population, as well as the implementation of safe
blood drive protocols, must be in place to mitigate the
risk of viral exposure®~”. The COVID-19 virus has a
serious impact on old age with comorbidities in im-
munosuppressed and immunodeficiency patients.® In
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this study, we aimed to assess the indications and re-
quirements of blood and blood products in COVID-
19 cases to develop safe transfusion practices con-
cerning patient blood management (PBM) during the
COVID-19 pandemic. Sharing experience and devel-
oping an expert consensus based on evolving publi-
cations will help transfusion services and hospitals in

countries at different stages in the pandemic®10,

METHODS

This observational study was done in the Blood Bank
RL]J Hospital Department of Pathology attached to Sri
Devaraj Urs Medical College & Hospital. The records
of all the COVID-19 positive patients including their
history, blood and blood components utilization from
the medical record section, as well as their blood bank
and requisition forms sent to a laboratory for inves-
tigation, were collected over a duration of 6 months
(March 2020 to August 2020).

RESULTS

In the present study, we analyzed 200 cases of
COVID-19 positive patients confirmed by the RT-
PCR method. Out of these 200 patients, 130 were
male and 70 were female. The average age group of
these patients was > 51 - 75 yrs (37.91%) while 31.31%
were from the age group > 26 - 50 (Table 1). When
their history was analyzed, the majority of patients
had previously diagnosed comorbidities which have
been listed in Table 2.

Regarding the complete blood count, ESR, PT, and
APPT was done for all patients, of which 22.5% had
severe anemia (< 7 gm%) and needed PRBC transfu-
sion. Additionally, 80% of patients had neutrophilic
leukocytosis and 16.5% of patients had a normal WBC
count. A few cases had leucopenia totaling 2.5%
while 1% had leukemia.
68.5% of patients were had a platelet count of more

Following on from this,

than 100 thousand/cumm, thus requiring no platelet
transfusion. Only 9% of patients presented with se-
vere thrombocytopenia because of underlying comor-
bidities like alcoholic liver disease and pregnancy
cases that required a platelet transfusion. Meanwhile,
50.98% cases had normocytic normochromic ane-
mia and 29.41% had microcytic hypochromic anemia.
When ESR was analyzed, 45.5% of patients had raised
ESR between 30 - 60 mm/hr, 13.5% > 61-100 mm/hr
and 9% of patients had >100 mm/hr. PT was raised
mildly in 31% at 15-30 seconds and it was > 30 sec-
onds in 5% of patients. APTT was mildly raised in
48% at >35-75 seconds and 8.5% of patients were at >
75 seconds (Table 3).

Out of the 200 cases analyzed, only 70 (35%) patients
received a blood transfusion as shown in Table 4, in
which 21.42 % (15) of patients received single unit
PRBCs because of moderate anemia, 31.4% (22) of
patients received 2 units of PRBC and 11.4% (08) of
patients received 3 units of PRBCs because of the se-
vere degree of anemia and pregnancy-related anemia.
Additionally, 25.7% (18) of patients received a platelet
transfusion because of underlying comorbidities, and
10% (7) received FFP. As such, there was no indica-
tion of blood transfusion due to COVID-19.

In the present study, we observed that patients with
mild and moderate anemia presented with microcytic
hypochromic anemia and normocytic normochromic
anemia. We adopted Cleveland clinic blood manage-
ment for low hemoglobin to avoid unnecessary blood
transfusions.

DISCUSSION

The COVID-19 pandemic has challenged the world
by causing numerous issues in which blood supply
and demand is included. Blood is a very precious
component that cannot be synthesized externally. In
the pandemic, situations maintaining the supply and
demand became very challenging!!. The continuous
restoration of the blood supply is crucial.

In this study, out of 200 COVID-19 patients with
mild, moderate, and severe anemia totaling 67.5%, 10
%, and 22.5% respectively, the present study showed
there to be no significant association between anemia
and the severity of the disease. This was similar to the
study done by Dawood et al. 1>

The present study showed there to be leukocytosis in
80% of patients. Leukocytosis is associated with the
severity of the disease. Similar results were seen in the
studies done by Taj et al. and Dawood et al. 1>!3, Pa-
tients with leucopenia totaled 2.5%. However, these
patients were only associated with the severe disease.
The association of leucopenia with disease severity
and the outcome of COVID-19 was also observed in
other Asian studies. However, the studied population
showed a smaller percentage compared to 63% from
Wuhan and 42% of patients outside Wuhan.

The present study showed no significant association
between platelet count and disease severity, while Liao
et al. found a significantly lower platelet count in pa-
tients with a critical disease 11> Fan et al. showed
there to be mild thrombocytopenia in 20% of cases in
his study 1©.

In our study, we observed raised levels of ESR in
45.5% of patients >31-60 mm/hr, while 13.5% of pa-
tients has > 61 — 100 mm/hr, and 9% of patients had
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Table 1: Age & Sex distribution of Covid-19 positive

Patients
Age Male Female Percentage Total
<25yrs 23 12 17.5% 3
> 26- 50 yrs 42 20 31% 62
> 51-75 yrs 55 27 41% 82
> 76 yrs 10 11 10.5% 21
Total 130 70 100% 200
Table 2: Clinical symptoms & Comorbidities

Associated Covid symptoms Cases Percentage(%)
Anemia 35 17.5
HTN & DM 33 16.5
DM 32 16
COPD 30 15
HTN 28 14
CKD 15 7.5
DUB With Covid symptoms 8 4
Pregnancy with Covid symptoms 6 3
Ca Buccal mucosa 5 2.5
Alcoholic disease 3 1.5
Eclampsia with Covid symptoms 3 1.5
Leukemia 2 1

HTN: Hypertension, DM: DiabetesMilleitus, COPD: Chronic Obstructive Pulmonary diseases, CKD: Chronic Kidney Diseases, DUB: Dis-
functional Uterine Bleeding, Ca Buccal mucosa: Carcinoma Buccal mucosa

>101 mm/hr. This indicates that COVID-19 might ac-
tivate a change in plasma characteristic and the form
of erythrocyte through an unknown mechanism to
elevate the ESR. The consistent increasing level of
ESR means a poor prognosis for COVID-19 patients.
Persistent increasing levels of ESR could damage the
joints 17,

In the present study, we observed that in 31% of pa-
tients, PT was > 16 — 30 seconds and 5% showed >
30 seconds. APTT show elevated levels in 48% of pa-
tients with > 36 — 75 seconds and 8.5% patients show-
ing levels > 75 Seconds. This study showed there to
be an association between APTT and PT with a wors-
ening of the disease. APTT was found to be pro-
longed in critical cases. Similar findings were ob-
served by Iba et al. and Taj et al.'>'8, They evalu-
ated that PT and APTT were either deranged or nor-
mal in COVID-19 patients. These parameters de-
pend on the extent of coagulopathy and its associa-
tion with other comorbidities like alcoholic liver dis-

ease, pregnancy, hemolytic uremic syndrome, throm-
botic thrombocytopenic purpura, antiphospholipid
syndrome, disseminated intravascular coagulopathy,
and sepsis-induced coagulopathy !8. Out of the to-
tal 200 cases of COVID-19 positive patients, only 70
required blood and blood components, demonstrat-
ing that COVID-19 patients required less blood and
blood products.

Role of Patient Blood Management in
COVID-19

The nationwide lockdown with stay-at-home orders
created an unpredicted decrease in blood supply
which led to the risk of shortages. Applying PBM dur-
ing this period was inevitable. As shown in Table 5,
we applied PBM strategies to save blood and blood
products.

In Table 4, we observed that the patients requiring
single unit PRBCs total 21.42%. This is for treat-
ing moderate anemia followed by IV iron sucralose,
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Table 3: Assessment of HB, WBC, Platelet, ESR & PT,
APTT in Covid- 19 Positive Cases

Mild (>10 gm%) 135 67.5
Moderate (8 - 10 gm%) 20 10
Severe (< 7 gm%) 45 22.5

Normal Counts 33 16.5
Leucocytosis 160 80
Leucopenia 5 2.5
Leukemia 2 1

> 100 137 68.5
101 -70 25 12.5
71 -30 20 10
31-20 10 5
<20 08 4

0-30 64 32%
>31-60 91 45.5%
>61-100 27 13.5%
> 101 18 9%

11-15 128 64
>16 - 30 62 31
> 30 10 5

26 - 35 Seconds 87 43,5
>36-75 96 48
>75 17 8.5

Table 4: Covid -19 Blood transfusions

Cases 15 22 08 18 7 70

Percentage(%) 21.42 314 11.42 25.7 10 100
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Table 5: Adapted from Cleaveland Clinic Blood Management 3

Hemoglobin Symptoms

Hb: <7 gm Active bleeding
Symptomatic

Asymptomatic

Action taken
Transfuse PRBC to achieve Hb between 8 - 9 gm%
Transfuse 1 unit PRBC & reassess the symptoms

Iron studies & ferritin levels for all patients & treat the iron de-

ficiency anemia by IV Iron

Hb: >7gm Active bleeding

Symptomatic

Transfuse PRBC to achieve Hb between 8 - 9 gm%

Transfuse 1 unit PRBC & reassess the symptoms. If symptomatic

then transfuse 1 more unit of PRBC then Iron studies & ferritin

levels, treat with IV iron if iron deficiency anemia is present

Asymptomatic

Medical management by assessing the iron, ferritin, Vitamin B12

levels. IV iron & IV vitamin B12 ifiron or vitamin B12 deficiency

anemia is present

Table 6: PBM Strategies®

Considerations
Red blood cell Red blood cell shortages
Usage
Platelet usage Platelet shortages for
prophylactic transfusion
Major bleeding Blood shortages for patients

Alternatives for

with bleeding

At times of severe short-

Possible actions

Patients with mild anemia should be given oral and IV Iron
sucrose and can reduce the usage of PRBCs.

Prophylactic usage of platelets should be minimized in pa-
tients with thrombocytopenia

without any bleeding symptoms and careful monitoring of pa-
tients to be done.

Patients with bleeding should be transfused 1:1:1 for red
blood cells, plasma, and platelets, or 1:1 for red blood cells
and plasma if platelets are not available. If there is shortage of
red blood cells consider giving plasma first or blood compo-
nents at ratios of 1:2:1

Use of, Erythropoitein, oral or IV Iron sucrose & Tranxemic

Transfusion age alternatives to transfu-  acid for bleeding.
sion can be given.
iron tablets, etc. Double and triple units of PRBCs  in this study.

were transfused in 31.4% and 11.42% respectively
with severe anemia followed by IV iron sucrose, oral
iron tablet and vitamins supplementation, along with
treating the underlying cause of the bleeding.

In the present study, we observed that only 18% re-
quired a platelet transfusion among the COVID-19
patients. This showed there to be no significant as-
sociation between platelet count with the severity of
disease and the direct cause of the COVID-19 disease.
Instead, it was due to an underlying cause and comor-
bidities. In this study, we observed that only 10% of
patients required FFP. Even though the PT and APTT
were deranged, the FFP requirement was less, indicat-
ing that other parameters like D-Dimer, ferritin, Lac-
tate dehydrogenase, and CRP levels also play an im-
portant role in the severity and outcome of the disease.
However, we could not investigate these parameters

When we analyzed the data, the overall transfusion
requirements of the COVID-19 patients were very
low. However, applying PBM during a pandemic like
COVID-19 will help us be ready for unpredictable sit-
uations.

On the topic of developing safe transfusion practices
concerning patient blood management (PBM) dur-
ing the COVID-19 pandemic, there is no data on
the number of patients who have donated blood pre-
symptomatically, asymptomatically, or after recovery
from COVID-19. Therisk of transmission of COVID-
19 through the route of blood transfusion is very
low .

The guidelines for transfusion should cover the overall
message of decreasing the usage of blood. In combi-
nation with various health agencies, blood transfusion
services will provide a profit to biobanks throughout
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the course of the COVID-19 pandemic2°.

In the severe COVID-19 pandemic, a wide range of
local alleviating strategies can be utilized in blood
paucity (Table 6)2!. Initially, following the policies
based on the national guidance documents for plan-
ning in the event of blood shortages will help to plan,

execute, and address the blood shortage situations 22,

CONCLUSIONS

This study concluded that patients with COVID-19
with a severe to critical form of the disease had in-
creased leukocytes neutrophils and increased ESR,
PT, and APTT. We observed that a decrease in
hemoglobin and COVID-19 has no significant as-
sociation. COVID-19 occurs more in patients with
underlying comorbidities. It has been proven that
COVID-19 patients have deranged hematological and
coagulation parameters which can be used for prog-
nosis and the early detection of the disease. This helps
us to take appropriate measures to treat patients de-
veloping organ failure or shock. PBM is an important
interventional tool to combat the shortage of blood
during the COVID-19 pandemic successfully. Doc-
umented proof for use in the emergency blood man-
agement scheme and supple official policy should be
ready in case of a blood shortage, and to help deal
with any disaster and respond quickly. Pandemics like
COVID-19 where there is a lockdown may decrease
the blood supply. This study revealed that hospital-
ized COVID-19 patients have a low blood usage us-
ing the PBM method. Future studies are needed to
determine the effect of blood utilization in hospital-
ized COVID-19 populations.

ABBREVIATIONS

APTT: Activated partial Thromboplastin clotting
time, ESR: Erythrocyte sedimentation rate, FFP:
Fresh Frozen Plasma, Hb: Hemoglobin, PBM: Pa-
tient Blood management, PRBC’s: packed Red Blood
Cells, PT: Prothrombin Time, RT-PCR: Real-Time
Reverse Transcription, WBC: White blood cells
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