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ABSTRACT

Patient blood management is a crucial area introduced in almost all medical speciali-
ties, such as cardiac surgery, anaesthesiology, and orthopaedic surgery, but the PBM is
even more critical in emergency obstetric care. Obstetric haemorrhage is one of the
most frequent causes of maternal demise. Due to many factors such as comorbidities
and physiological changes, estimating blood loss and the precise demand for blood
transfusion during pregnancy is difficult. Numerous guidelines are available to assess
the need for blood transfusion; however, the developed countries form all those
guidelines used in developing countries. As a result, we investigated the various forms
of blood transfusion reactions during pregnancy. We also looked at the frequency and
risk variables for postpartum blood transfusion responses. Since patient blood man-
agement plays a vital role in minimizing Obstetric haemorrhage, we have also re-
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viewed the guidelines for blood transfusion in obstetrics.
Keywords: Blood transfusion, Patient blood management, Obstetric haemorrhage,

Blood transfusion reactions, morbidity.

INTRODUCTION

Transfusion Blood is a small, expensive resource and
has unique risks to its use (1,2). This has contributed
to expanded international attempts to minimize the
excessive use of blood in a range of disciplines (3).
Red blood cell transfusion in Australia has generally
decreased in recent years (4). However, there is evi-
dence of an increase in maternal red blood cell trans-
fusion levels during childbirth (5). This pattern was
also observed in the United States, Canada, Finland
and Ireland, particularly in the postpartum haemor-
rhage context (6-12). There was a steep rise in trans-
fusions during a delivery admission in the United
States between 1998 and 2009 (from 0.3 per cent to
1.0 per cent) (12). In 2002, obstetric blood transfu-
sion in Australia was 0.88%, which was higher than
current levels recorded in other nations, including
the United States (0.46%) in 2003 (7), Canada
(0.63% in 2004) (12-13), and Ireland (0.84% in
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2003) (11). Reasons for the higher rate are un-
known, though they may be related to the collection
of data differences. Obstetric transfusions tend to be
rapid, spontaneous and in people who are otherwise
well (14). A limited number of population-based
studies reported risk factors in the maternity setting
for blood transfusion, including mode of delivery,
placenta previa, antepartum haemorrhage, anaemia,
multiple pregnancies, and maternal age extremes
(10,15,16). Population data provides a reliable data-
base for pattern analyses and risk factors for unusu-
al events like transfusion (17). Post-childbirth heavy
bleeding (postpartum haemorrhage, PPH) and ob-
stetric transfusion levels tend to rise (18-21). More
women will start pregnancy with a history of haem-
orrhage and transfusion from previous pregnancies
as the rate of haemorrhage and transfusion rises.
Studies have recorded that women with a PPH in
their first birth have about three times the chance of
PPH in their second birth compared with a woman
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with no history of PPPH (22, 23). Instead of using it
as a predictor of more serious haemorrhage, few
studies have identified the recurrence risk of obstet-
ric transfusion due to low cases (1-2 per cent of
births) (22, 23). However, one study from Denmark
found earlier transfusion to be a strong predictor of
the need for transfusion after subsequent births but
did not specifically consider transfusion with or
without haemorrhage (24). It's also impossible to
anticipate which women will have a postpartum
haemorrhage; in future pregnancies, risk factors for
postpartum haemorrhage should be addressed while
choosing a favourable birth location.

Because much of the original decision on the place of
birth is made early in pregnancy, evaluating a pro-
spective haemorrhage risk based on characteristics
learned during the woman's pregnancy benefits both
the clinician and the patient.

Parturition is the most significant and perilous peri-
od of a woman's life; she is endangering her own kid
when she gives birth to a new infant. Furthermore,
many women die nowadays in both developed and
developing nations during pregnancy and childbirth.

Every year, more than 528,000 people are Kkilled.
(25). Obstructed labour, haemorrhage, sepsis, ec-
lampsia, ruptured uterus from obstructed labour,
and abortion complications account for up to 80% of
maternal deaths globally. Of the direct and indirect
causes of maternal morbidity and mortality, obstet-
ric haemorrhage is one of the main causes of direct
maternal mortality in obstetrics (26-29). In one of
the studies, 34 per cent of maternal deaths in Africa
accounted for haemorrhage during pregnancy (30).
Many maternal deaths can be saved by building up
haemoglobin since the incidence of anaemia during
pregnancy in India remains as high as 65-75%, as
reported by the WHO. Moreover, timely blood trans-
fusion can lower maternal mortality (32). Blood
transfusion criteria may be unpredictable condi-
tions, such as. Low Hb, preliminary placenta, or ob-
structed labour, but need may occur without warn-
ing, including uterine inversion, instrumental deliv-
ery, or uterine rupture. In high-risk instances, blood
can be scheduled and kept on hand ahead of time,
but in other cases, it may need to be scheduled on
short notice and without warning. Blood transfu-
sions play an important, critical, and life-saving func-
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tion in obstetric practice. There are an estimated
270 million people worldwide who are either silent
carriers or have a haemoglobin problem. The inci-
dence is growing, especially in North America, repre-
senting a change in epidemiology (33). Changes in
population dynamics due to increased ethnic inte-
gration have resulted in a higher number of children
born with haemoglobinopathy, increasing the num-
ber of cases in obstetrics (34). This trend in popula-
tion change has led to the increased prevalence of
these conditions, making them harder to treat. Alt-
hough historical carriers may have changes in one
gene, patients with a range of permutations are now
becoming more common, leading to several new
phenotypes and challenging conventional guidelines
(35, 36).

How to react blood after received and types of
reactions during pregnancy

Blood transfusion is an essential intervention in
managing pregnancy complications in sub-Saharan
Africa, where anaemia, sepsis, obstetrics haemor-
rhage, obstructed labour and abortion complications
are common. Because blood can save lives, it is rec-
ommended as a life-saving measure for lowering
maternal mortality(37). Blood transfusion dangers
are well-known; they can be classified as acute or
delayed, as well as by aetiology (Immunological or
non-Immunological) and starting time. Studies have
shown that up to 20% of transfusions can cause cer-
tain complications (38), Most of these studies are
performed in non-pregnant patients, but pregnancy
presents a particular challenge as the immune re-
sponse during pregnancy varies from that of non-
pregnant patients, and this may influence the occur-
rence or onset of complications because it is under-
stood that pregnancy triggers red cells and antibod-
ies (39). Pregnancy is a physiological process involv-
ing diligent antenatal treatment to ensure a safe out-
come in the preparation. During pregnancy, treat-
ment of anaemia depends on the condition, extent of
anaemia and gestation to which anaemia is diag-
nosed. In the second half of pregnancy, serious anae-
mia (Hb< 7g / dl) is treated with blood transfusion
at every gestation (40). Obstetric haemorrhage is
another form of transfusion of blood during preg-
nancy or childbirth. Obstetric haemorrhage is a com-
mon cause of maternal death that causes 24% of ma-
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ternal deaths or an estimated 127,000 annually (41).
It was also recorded that major (2,000 mL or more)
and life-threatening obstetric haemorrhage occurs in
3-5 per cent and 0.1 per cent of deliveries, respec-
tively, and 0.3-1 per cent of blood product transfu-
sion is needed (42-46). Normal pregnancy is charac-
terized by increased maternal circulation compo-
nents of the complement (48). Additionally, it has
been demonstrated that plasma levels of ana-
phylatoxins are higher in pregnant women than in
non-pregnant ones. The complement system is in-
volved in identifying and eliminating bacteria and
foreign cells, as well as the inflammatory response,
as part of innate immunity. It also forms a link be-
tween innate immunity and adaptive immunity (47-
50). Blood transfusions also induce acute transfu-
sion (ATR) reactions.

ATRs are estimated to affect 0.2% to 10% of the
population and are responsible for 1 in every
250,000 deaths. Transfusion reactions can be hemo-
lytic, nonhemolytic febrile reactions. Fever and chills
are caused by nonhemolytic fever reactions, which
of red blood cells
(haemolysis). This is the most common response to

do not involve the loss
transfusions. It can happen even if the blood is
properly provided and matched(51-53). Anticorps
kill donor RBCs in the recipient's circulation during
hemolytic transfusion responses (HTRs). Antigen-
positive donor RBCs can cause difficulties when
transfused into a patient who has tested positive for
that antigen. Donor RBCs can be instantly killed (a
potentially extreme reaction) or have reduced or

even limited survival time (milder reactions).

The reactions to weaker forms of blood are usually
milder than those caused by an ABO or Rh blood
type mismatch. Rh blood group is a complex net-
work of blood groupings. The highly polymorphic
genes that encode the Rh blood type antigens add to
the antigens' complexity. There are 49 Rh antigens
discovered so far. Antigen-antibody responses dur-
ing blood transfusion involve these antigens. The
destruction of transfused platelets is caused by an
immunological reaction to platelets in transfused
blood. In rare cases, there may be an immune reac-
tion that affects the lungs of the person causing TRA-
LI (acute lung injury due to transfusion). This is
thought to be caused by the recipient's white blood
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cells being affected by the donor's white blood or
plasma cells. It gives rise to dyspnea and other
symptoms. The majority of people recover complete-
ly from such a reaction. A fluid surcharge is a com-
mon form of non-immune response (53,54). Blood
transfusion can save lives and provide many patients
with tremendous health benefits, but it is not with-
out risks (51). Errors and 'wrong blood' incidents
indicate an occurrence of 11.4/100,000 transfused
components) (52).

Various types of blood transfusion responses
that might occur during pregnancy

1. Hemolytic Reaction: Antibodies against the
antigen on the donor's red blood cells are produced
by the recipient's serum, resulting in hemolytic re-
sponses. This could be an ABO incompatibility or an
antigen-related incompatibility for a certain blood
group.

After this type of response, disseminated intravascu-
lar coagulation (DIC), renal failure, and mortality are

common.

A clerical error, such as a mislabeled specimen sub-
mitted to the blood bank or it failing to recognise the
patient to whom you are giving blood, is the most
prevalent cause of a severe hemolytic transfusion
reaction (55). A transfusion is defined as a whole
blood infusion or any component. Transfusions have
advantages and drawbacks, just like any other medi-
cal operation. One of the potential complications
from transfusions is the hemolytic transfusion reac-
tion. Hemolysis is defined as the breakdown and
leakage of red blood cells from their contents. The
hemolysis site can be either intravascular (in circula-
tion), or extravascular (in reticuloendothelial). Reac-
tions to hemolytic transfusion may be mediated by
immune or non-immune means. Reactions to allergic
hemolytic transfusions arise because of the patient's
mismatch or incompatibility with the donor materi-
als. Acute and delayed immune hemolytic transfu-
sion reactions are the two types of immune hemolyt-
ic transfusion reactions.

Acute hemolytic reactions occur during the first 24
hours of receiving blood, whereas delayed hemolytic
reactions take longer.

Delayed reactions usually develop two weeks after
the transfusion, however they might last up to 30
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days in certain cases.

The type and number of antigens, alloantibodies,
and complementary binding capabilities all influence
the severity of the hemolytic reaction. Damage to red
blood cells or other blood components from heat,
osmosis, or mechanical forces can result in non-
immune hemolysis. These types of hemolysis are
caused by human or machine error. Hemolytic trans-
fusion reactions usually occur more frequently dur-
ing the transfusion of packed red blood cells, but
they can also occur after other blood products have
been transfused (56).

2. Febrile Nonhemolytic Transfusion Reaction:
The definition of a febrile nonhemolytic transfusion
reaction (FNHTR) is an increase in body tempera-
ture of 1°C or more that takes place during or follow-
ing the transfusion of blood components. FNHTRs
are more common in platelet transfusions. The main
populations experiencing this form of reaction are
multiply-transfused patients and multiparous wom-
en. The manifestation of an FNHTR involves two
mechanisms. The first is the discovery of a white cell
antibody that interacts with white blood cells in a
patient's plasma. Antibodies can be directed against
granulocyte antigens or human leukocyte antigens
(HLA). This interaction causes the release of endo-
toxins that act on the hypothalamus, stimulating a
fever. The second process involves generating leuko-
cyte cytokines during the storage of goods. Cytokine
development normally happens at warmer tempera-
tures during storage, which is

why non-

leukoreduced platelets are commonly involved (61).

3. Febrile Reaction: Patient antibodies directed
against antigens on transfused lymphocytes or gran-
ulocytes elicit white blood cell reactions (febrile re-
actions). Symptoms usually consist of chills and an
increase in temperature > 10 C (55). Cytokines and
another natural leukocyte, platelet, or plasma con-
stituents accumulate during storage in the blood
components. Some recipients respond when blood
components are transfused with varying generalized
symptoms in which fever is the most common symp-
tom (57-58). RBC transfusions occur in 0.5 per cent
and platelet transfusions in 30 per cent. The febrile
reaction can take place without hemolysis. In addi-
tion to cytokines released by WBCs of storage prod-
ucts, particularly platelets, additional potential caus-
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es include antibodies against HLA antigens on donor
WBCs or platelets. These are the most frequent caus-
es. Relatively common in patients with multi-
transfusions or multipares. In clinical terms, febrile
reactions include a one-degree rise in temperature,
chills, and, on rare occasions, headache and back
discomfort. This can take up to two hours to become
apparent. At the same time, allergic reaction symp-
toms are normal. All febrile reactions, like any other
transfusion reaction, must be assessed since fever
and chills can suggest a serious hemolytic transfu-
sion reaction.

Acetaminophen and, if necessary, diphenhydramine
are effective treatments for the majority of febrile
reactions. Patients should also be treated (e.g., be-
fore subsequent transfusions with acetaminophen.
For subsequent transfusions if a patient has experi-
enced several febrile reactions, special leukoreduc-
tion filters are employed; many hospitals now use
pre-stored leukoreduced blood components.

4. Allergic reaction: Hives and itchy signs to ana-
phylaxis are all possible allergic reactions to plasma
protein. These reactions can happen in up to 1 in
200 RBC transfusions and 1 in 30 platelet transfu-
sions (55). Patients may experience skin rash
('nettle rash' or hives) and/or itching (pruritus)
without any improvement in their vital signs. most
typical among patients who receive platelets or oth-
er plasma-rich components like FFP. Most common
in patients who receive plasma-rich components
such as FFP or platelets. Transfusion slowing and
antihistamines (oral or IV) often improve symptoms
(59). Like any other allergy, allergic reactions to
blood products will vary from person to person and
include experiencing anaphylaxis or rash. Around 1-
3 per cent of patients undergoing a transfusion were
found to have moderate reactions. Far less common
are anaphylactic reactions that occur in up to 1 in
20,000 blood transfusions (60).

Incidence and risk factors of postpartum blood
transfusion reactions

The most common cause of maternal mortality and
morbidity worldwide is postpartum haemorrhage
(62). In high-resource countries, the number of
women requiring blood transfusions as a result of
postpartum haemorrhage ranges from 2 to 30 per
1000 deliveries, and the number continues to in-
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crease (63-66). While the majority of blood transfu-
sions are healthy, adverse transfusion reactions
(TRs) and transfusion-transmitted infections are a
fact (67,68). TRs have different effects, depending on
the pathophysiology. Symptoms range from moder-
ate to severe, such as fever or hives, and reactions
can be life-threatening in some situations. Deaths
linked to TRs at a rate of 1 per 100 000 transfused
units were recorded (69). TRs may be dichotomized
or acute / delayed as immunological/non-
immunological. The size, definition, management
and risk profile distinguish (70,71). Before receiving
a blood transfusion, it is vital to be aware of these
side effects, which may lead to the decision to use an
alternative to blood transfusion in some situations.
The most common TRs are the febrile nonhemolytic
reaction and circulatory overload associated with
transfusion since 2006, with a reported frequency of
0.1 to 1.0 in 100 transfusions (71-75). The more se-
rious reactions are uncommon, including anaphylac-
tic TRs, septic TRs, acute hemolytic TRs, delayed he-
molytic TRs, transfusion-related acute lung injury
(TRALI), and transfusion-related graft-to-host dis-
ease (70,76). HLA and neutrophil antibodies are as-
sociated with TRs, which usually cause mild nonhe-
molytic reactions with fever and chills; however, the
donor or recipient often has leukocyte antibodies
associated with TRALI developments (77,78). The
maternal immune system is changed during preg-
nancy because to mediated resistance and vaccina-
tion against foetal antigens.

On the other hand, higher levels of HLA antibodies in
most pregnancies are observed, particularly in mul-
tiparous women (79). During pregnancy, these cir-
cumstances can increase the risk of TRs (78,80). The
prevalence of antibodies to red cells, leukocytes, and
platelets is known to increase in pregnant women
(78,79). The incidence of TRs in postpartum females
is not known. Our goal was to find out how often
postpartum TRs occurred and what characteristics
were associated with them in women who received
RBCs, plasma, or postpartum platelets transfused.

Patient blood management (PBM) during preg-
nancy and childbirth

PBM (patient blood management) is a new concept
in medicine that has just been introduced in numer-
ous domains. It provides a set of steps and methods
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for maintaining an optimal level of haemoglobin
(Hb), improving haemostasis, reducing blood loss
and limiting blood transfusions to enhance patient
outcomes. Recent studies have shown that the use of
PBM minimizes perioperative bleeding decreases
blood transfusion requirements (82-89), periopera-
tive morbidity (82-85), mortality, length of hospital-
ization (82,85), and costs (90, 91). In this regard,
since 2010, the World Health Organization (WHO)
has recommended the urgent adoption of PBM [92].
Some hospitals have already adopted PBM success-
fully, especially in Australia (88), Europe (83,85-87),
the United States [84], and even Asia. Many obstetri-
cians and obstetrical departments, on the other
hand, require PBM advice in ordinary medical prac-
tice. Despite the advantages shown, difficulties and
mindsets restrict the application of PBM guidelines
to everyday medical practice (93).

DISCUSSION

Modern medicine has been transformed by advances
in the field of transfusion medicine. Every healthcare
facility's gynaecology and obstetrics departments
are major users of blood components. Blood is nec-
essary to battle unfavourable occurrences, which is a
possibility if haemoglobin levels are below the rec-
ommended levels and if haemorrhagic incidents oc-
cur. Transfusion safety has a significant impact on
surgical, gynaecological, and chronic patient care. On
the one hand, maternal morbidity and even mortali-
ty are dependent on the availability of blood and
blood products; on the other hand, excessive use of
blood and blood products can cause inflammation,
allergic reactions, or antibody development in the
mother, all of which can have a significant impact on
current or future pregnancies. Associated transfu-
sion responses have been found in studies ranging
from 6.6 percent to 14.4 percent. The present
study's frequency is higher than in the other studies.

CONCLUSION

The current study gives the complete adverse trans-
fusion reactions with possible management inter-
vention for practitioners to understand in the case of
pregnant women saving lives during pregnancy and
the postpartum period.
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