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INTRODUCTION

ABSTRACT

INTRODUCTION: Transfusion of blood and blood components among obstetrics
patients is a common practice but they are not without risks. This study aims to determine
crossmatch to transfusion ratio (C:T ratio) and to assess the factors that influence red

blood cells (RBC) transfusion among obstetrics patients in a single tertiary hospital.

MATERIAL AND METHODS: This was a retrospective cohort study of RBC

crossmatch requests with data collected from 350 obstetrics patients. The patients were
grouped into either received or did not receive RBC transfusion. Demographics and

clinical characteristics were analysed using descriptive and multivariate analysis.

RESULTS: The mean C:T ratio was 3.1. Of 350 patients, 149 (42.6%) patients received
RBC transfusion. Patients with i) underlying hemoglobinopathy (75.9%), ii) history of
postpartum haemorrhage (63.6%), iii) underwent instrumental assisted delivery (64.3%),
and iv) with haemoglobin levels of <70 g/L upon crossmatch requests (90.5%), did
receive RBC transfusion. Significant factors associated with RBC transfusion
were i) Caesatean section (p=0.011), ii) haemoglobin level <99 g/L (p<0.001), iii)
estimated blood loss>1000 mL (p<0.001), and iv) symptomatic anaemia (p=0.029).
CONCLUSION: The mean C:T ratio in our study was high. Identifying the factors
contributing to RBC transfusion among obstetrics patients are important to reduce
unnecessary crossmatch and subsequently improve blood inventory management, and

thus further reduce the risks associated with allogeneic transfusion.

Pregnancy is associated with anatomical and physiological
changes to accommodate the foetus’s development and
preparation of the mother for delivery. Amongst these
changes include haematological changes, which indirectly
affect the blood transfusion practice in obstetrics patients.!
Over the years, blood transfusion rate in obstetrics,
particularly among patients with postpartum haemorrhage
(PPH) had shown an increasing trend despite recent

advancements in this field.2

Common causes of transfusion in obstetrics include
anaemia in pregnancy, antenatal haemorrhage, and PPH
with predominantly red blood cells (RBC) products being

transfused.>* Additionally, for patients who underwent
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Caesarean section, risk factors such as placenta previa,
abruptio placenta, and preoperative maternal anaemia had
shown a significant association with blood transfusion.>
Furthermore, clinical factors such as age, preoperative
haemoglobin (Hb), and perioperative blood loss also
played an important role in determining the transfusion

requirement among obstetrics patients.

Nevertheless, transfusion is not without adverse risks
such as allergy reactions, febrile non-haemolytic
transfusion reactions, haemolytic transfusion reactions,
transfusion-transmitted  infections, alloimmunization,
transfusion-associated acute lung injury, and many more.”

Moreover, it is important to outweigh the benefits and
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risks before transfusion as inappropriate transfusion
during pregnancy has additional adverse risks such as

haemolytic disease of the foetus and newborn.?

Previous literature had shown an increasing demand but
with underutilization of the requested blood in obstetrics.?
The blood underutilization had led to increase blood
wastage, reduce resources, and subsequently increased
operational cost. Among the methods used to assess
blood utilization’s appropriateness is the crossmatch to
transfusion ratio (C:T ratio) which is one of the quality
indicators.!0 This study aims to assess the C:T ratio and to
determine the factors contributing to RBC transfusion
among obstetrics patients. By analysing these factors, it
will help to improve the blood transfusion practice in
obstetrics patients as well as the inventory management of

the blood transfusion service.

MATERIAL AND METHODS

Study design

This was a retrospective cohort study involving data
collection from the obstetrics patients at Hospital Serdang
who required RBC crossmatch from 1st June 2016 until
31st December 2016. Hospital Serdang is one of the
tertiary hospitals in Malaysia, which provides clinical
service to nearly half a million population. The Obstetrics
and Gynaecological Department has the largest number of
patients compared to the other departments in this

hospital.

Sampling and data collection

The sample size was calculated using Power and Sample
Size Calculation Software to compare two independent
proportions with an estimation of 0.07 for the proportion
of patients transfused without risk factors (P0), 0.01 for
the proportion of patients transfused with risk factors
(P1), power of 0.8, alpha of 0.05, and 10% dropout. 1112
The final calculated sample size was 350. The sampling
methods were performed through systematic random
sampling for every second patient listed in the sequence of
the date of crossmatch requests. The inclusion criteria

included obstetrics patients who required crossmatch and
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patients with complete medical records. The exclusion
criteria were patients with crossmatch blood requests in
which their surgery schedule was cancelled or delayed
from the scheduled date and the obstetrics patients that
only request for group and typing of RBC.

Data were retrieved from the laboratory information
system. The collected data include demographic and
clinical characteristics of patients such as medical history,
pregnancy history, types of admission (emergency ot
elective admissions from outpatients, and antenatal
clinics), Hb level upon crossmatch requests and estimated
blood loss (EBL). The EBL was determined at the
discretion of the staff involved (usually by visual
estimation, pads, and surgical clothes weight, and from the
surgical container). Nil EBL denotes patients that had

symptomatic anaemia without any bleeding.

The C:T ratio was calculated for each month based on the formula:

C:T
ratio

number of units crossmatched

number of units transfused

Data analysis

Statistical analysis was performed using Statistical Package
for Social Sciences (SPSS) version 23.0 (SPSS, Chicago,
Illinois, USA). Simple logistic regression was performed to
analyse each variable's association as risk factors and
transfusion. Those with a p<0.25 were considered for
variable selection into the multiple logistic regression
(MLogR) model. For variable selection in MLogR, the
forward and backward methods were used to get the best
model, which was the best fit, parsimonious, biologically
plausible, and statistically significant. The p-value was set
at 0.05.

Ethics

Ethical approval was obtained from the Human Research
Ethics Committee, Universiti Sains Malaysia (HREC,
USM) USM/JEPeM/16120542, from the Ministry of
Health with National Medical Research Register (NMRR)
protocol number of NMRR-16-2133-32992, and Hospital
Serdang.



RESULTS

C:T ratio

A total of 889 crossmatch requests were received from the
obstetrics patients from June 2016 until December 2016.
Out of these requests, only 289 (33%) were transfused.
The C:T ratio for each month is shown in Figure 1 with
the mean C:T ratio of 3.1.

C:T ratio

June Oct Nov Dec

July

Aug  Sept

Months
e C: T ratio == == «= Standard C:T ratio

Figure 1: C:T ratio from June until December 2016. The standard C:T ratio

is 2.5.14
Characteristics of the Crossmatch Requests among
Obstetrics Patients

Demographics and clinical characteristics of crossmatch
requests for 350 study patients are shown in Table I. From
350, 149 (42.6%) obstetrics patients had received RBC
transfusion, and 201 (57.4%) patients did not receive RBC
transfusion during the study period. All three patients who
underwent laparotomy and all 13 patients with EBL >
2000 mL received RBC transfusion. Almost all nil-EBL
patients who had symptomatic anaemia were transfused

(94.1%).

Factors Sssociated with RBC Transfusion among
Obstetrics Patients

In the univariate analysis using simple logistic regression,
laparotomy was combined with retained placenta due to
few sample data in those variables (Table II). Among the
significant risk factors, nil-EBL (symptomatic anaemia)
showed the strongest association with RBC transfusion
(cOR=61.714; 95% CI=14.103-270.063; p< 0.001).

For multivariable analysis, EBL>2000 mL was grouped

with EBL 1000-1999 mL as EBL>1000 mL during the

analysis. The forward and backward methods were applied
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and gave the same decision for the best model. The
significant variables for the final regression model of
factors associated with RBC transfusion among obstetrics
patients were tabulated in Table III. The patients that
underwent Caesarean section had 62.3% less chance
blood compared those
with SVD (aOR=0.377, 95% CI=0.178-0.797; p=0.011).
Additionally, those with Hb level of <70 g/L had 96.7%
more chance to receive RBC transfusion compared to
those with Hb level > 110 g/L (aOR=96.72; 95%
CI=15.792-592.308; p<0.001) and those with EBL >
1000mL had 66.9% more chance to received RBC
transfusion than those EBL < 500mL (aOR=066.89; 95%
CI=23.109-193.584; p<0.001). Similar with univariate

analysis, nil EBL (symptomatic anemia) showed the

to receive transfusion to

strongest association with RBC transfusion among
obstetrics  patients  (aOR=209.60; 95% CI=1.754-

25053.68; p=0.029).

DISCUSSION

Blood transfusion plays an important role in the
comprehensive care of the patient. Due to the scarcity of
resources, economic constraints, and risk of adverse

blood
administered if clinically indicated. Even though strategies

transfusion reactions, transfusion is usually
to promote blood safety and appropriate clinical use of
blood and blood products are advocated globally, over-
ordering of blood is still a major issue in blood transfusion

service even among obstetrics patients.!3

The present study showed that the overall C:T ratio was
3.1, which was higher than the recommended C:T ratio
of 2.5 set by Technical Specifications of Hospital
Performance Indicators for Accountability from Ministry
of Health Malaysia.'* Nevertheless, this finding was
similar to a study by Murugesan and Subbiah, which
reported the C:T ratio of 3.5.15 One of the reasons for the
high C:T ratio was due to high crossmatch requests from
patients who underwent Caesarean section and patients
who were in labour. Nonetheless, the C:T ratio in our
study showed improvement over time which was due to
series of continuing medical education (CME) about safe
transfusion practices to all the obstetrics healthcare

providers in the hospital since August 2016.
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Table I: Characteristics of obstetrics patients that required crossmatch request, (N=350)

Transfusion
Variables Yoo No Total cross:ln(::;nc)h request
n (%) n (%)
Age by category
<19 years old 1(25.0) 3 (75.0) 4(1.1)
20 — 34 years old 104 (46.6) 119 (53.4) 223 (63.7)
> 35 years old 44 (35.8) 79 (64.2) 123 (35.1)
Trimester
First trimester 1 (50.0) 1 (50.0) 2 (0.6)
Second trimester 10 (66.7) 5(33.3) 15 (4.3)
Third trimester 134 (41.1) 192 (58.9) 326 (93.1)
Post delivery 4 (57.1) 3 (42.9) 7 (2.0
Gravida
1 41 (46.1) 48 (53.9) 89 (25.4)
2-4 78 (41.1) 112 (58.9) 190 (54.3)
>5 30 (42.3) 41 (57.7) 71 (20.3)
Parity
0 45 (45.9) 53 (54.1) 98 (28.0)
1 34 (47.2) 38 (52.8) 72 (20.6)
2 35 (38.9) 55 (61.1) 90 (25.7)
3 12 (27.3) 32 (72.7) 44 (12.6)
4 11 (42.3) 15 (57.7) 26 (7.4)
>5 12 (60.0) 8 (40.0) 20 (5.7)
Types of admission
Emergency 94 (44.5) 117 (55.5) 211 (60.3)
Elective 55 (39.6) 84 (60.4) 139 (39.7)
Haematological-related disorders
Nil 123 (39.2) 191 (60.8) 314 (89.7)
Haemoglobinopathy 22 (75.9) 7 (24.1) 29 (8.3)
Thrombocytopenia 4 (57.1) 3 (42.9) 7 (2.0)
Bleeding disorders 0 0 0
Pregnancy-related illness
Nil 96 (41.4) 136 (58.6) 232 (66.3)
Placental abnormality 28 (45.9) 33 (54.1) 61 (17.4)
Multiple pregnancy 8 (32.0) 17 (68.0) 25(7.1)
Pre-eclampsia 10 (47.6) 11 (52.4) 21 (6.0)
History of PPH 7 (63.6) 4 (36.4) 11 (3.1)
Caesarean history
0 100 (48.5) 106 (51.5) 206 (58.9)
1 29 (44.6) 36 (55.4) 65 (18.6)
>2 20 (25.3) 59 (74.7) 79 (22.6)
Procedures
Nil 33 (91.7) 3(83) 36 (10.3)
SVD 42 (48.8) 44 (51.2) 86 (24.6)
Caesarean 65 (30.4) 149 (69.6) 214 (61.1)
Instrumental assisted delivery 9 (64.3) 5(35.7) 14 (4.0)
Complications of delivery
Nil 124 (39.7) 188 (60.3) 312 (89.1)
Vaginal tear 16 (64.0) 9 (36.0) 25 (7.1)
Retained placenta 6 (60.0) 4 (40.0) 10 (2.9
Laparotomy 3 (100.0) 0 3(0.9)
Hb level upon crossmatch (g/L)
> 110 21 (16.0) 110 (84.0) 131 (37.4)
100 — 109 13 (22.8) 44 (77.2) 57 (16.3)
70 -99 96 (68.1) 45 (31.9) 141 (40.3)
<70 19 (90.5) 2(9.5) 21 (6.0)
Estimated blood loss (mL)
< 500 35 (20.6) 135 (79.4) 170 (48.6)
500 — 999 28 (37.3) 47 (62.7) 75 (21.4)
1000 — 1999 41 (70.7) 17 (29.3) 58 (16.6)
> 2000 13 (100.0) 0 13 (3.7)
Nil 32 (94.1) 2(5.9) 34 (9.7)

Hb: haemoglobin; PPH: postpartum haemorrhage; SVD: spontancous vaginal delivery
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Table II: Characteristics of obstetrics patients associated with RBC transfusion

Variables Regres.s fon cOR Wald statistics p-value
coefficient (b) (95% CI)

Age by category

<19 years old 0 1

20 — 34 years old 0.946 2.62 (0.269, 25.592) 0.688 0.407

> 35 years old 0.513 1.67 (0.169, 16.550) 0.193 0.661
Trimester

First trimester 0 1

Second trimester 0.693 2.00 (0.102, 39.079) 0.209 0.648

Third trimester -0.360 0.70 (0.043, 11.256) 0.064 0.800

Post delivery 0.288 1.33 (0.057, 31.121) 0.032 0.858
Gravida

1 1 1

2-4 -0.204 0.82 (0.491, 1.354) 0.622 0.430

>5 -0.155 0.86 (0.457,1.607) 0.233 0.630
Parity

0 0 1

1 0.052 1.05 (0.573, 1.939) 0.028 0.866

2 -0.288 0.75 (0.419, 1.340) 0.947 0.331

3 -0.817 0.44 (0.204, 0.957) 4.290 0.038*

4 -0.147 0.86 (0.361, 2.069) 0.108 0.742

>5 0.569 1.77 (0.664, 4.702) 1.298 0.254
Type of admission

Emergency 0 1

Elective -0.205 0.82 (0.527, 1.259) 0.850 0.357
Haematological-related disorders

Nil 0 1

Haemoglobinopathy 1.585 4.88 (2.024, 11.768) 12.460 <0.001*

Thrombocytopenia 0.728 2.07 (0.456, 9.410) 0.888 0.346
Pregnancy-related illness

Nil 0 1

Placental abnormality 0.184 1.20 (0.682, 2.120) 0.404 0.525

Multiple pregnancy -0.405 0.67 (0.277, 1.607) 0.816 0.366

Eclampsia 0.253 1.29 (0.526, 3.153) 0.307 0.580

History of PPH 0.908 2.48 (0.706, 8.705) 2.007 0.157**
Caesarean history

0 0 1

1 -0.158 0.85 (0.488, 1.495) 0.305 0.581

>2 -1.024 0.36 (0.202, 0.639) 12.128 <0.001*
Procedure

SVD 0 1

Cesarean -0.783 0.46 (0.273, 0.764) 8.934 0.003*

Nil 2.444 11.52 (3.284, 40.434) 14.567 <0.001*

Instrumental assisted delivery 0.634 1.89 (0.584, 6.089) 1.125 0.289
Complication

Nil 0 1

Vaginal tear 0.992 2.70 (1.155, 6.291) 5.275 0.022*

Retained placenta and laparotomy 1.227 3.41 (1.028, 11.319) 4.021 0.045%
Hb level upon crossmatch (g/L)

> 110 0 1

100 — 109 0.437 1.55 (0.713, 3.359) 1.220 0.269

70 -99 2.414 11.18 (6.220, 20.076) 65.201 <0.001*

<70 3.907 49.76 (10.776, 229.799) 25.054 <0.001*
Estimated blood loss (mL)

<500 0 1

500 — 999 0.832 2.30 (1.264, 4.177) 7.445 0.006*

> 1000 2.506 12.25 (6.334, 23.700) 55.405 <0.001*

Nil 4.123 61.71 (14.103, 270.063) 29.962 <0.001*

Hb: hemoglobin; PPH: postpartum hemorrhage; SVD: spontancous vaginal delivery; cOR: crude odds ratio; CI: confidence intervals.
*significant at p<0.05
p<(0.25
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Table III: Final regression model of factors associated with RBC transfusion among obstetrics patients

Variables ffii—ffiﬁf ®) AOROS%CD :f:tliitics p-value
Procedure
SVD 0 1
Caesarean -0.976 0.377 (0.178, 0.797) 6.529 0.011%
Nil -2.486 0.083 (0.001, 7.726) 1.156 0.282
Instrumental 0.893 2.441 (0.413, 14.448) 0.968 0.325
assisted delivery
Hb level upon crossmatch (g/L)
>110 0 1
100 — 109 0.371 1.449 (0.513, 4.090) 0.491 0.483
70 -99 3.460 31.81 (11.944, 84.723) 47.922 <0.001*
<70 4.572 96.72 (15.792, 592.308) 24.447 <0.001*
Estimated blood loss (mL)
<500 0 1
500 — 999 1.140 3.13 (1.395, 7.014) 7.657 0.006*
>1000 4.203 66.89 (23.109, 193.584) 60.083 <0.001*
Nil 5.345 209.60 (1.754, 25053.268) 4.797 0.029%*

SVD: spontaneous vaginal delivery; Hb: hemoglobin; aOR: adjusted odds ratio; CI: confidence intervals.

*significant at p<0.05

Multicollinearity test and the interaction term were checked and not found.
Hosmer — Lemeshow test (p=0.931), classification table (overall correctly classified percentage = 84.3%), and area under curve (92.0%))

were applied to check model fitness.

In our study, most of the patients that received transfusion
were in their reproductive age of 20-34 years old and were
multigravida. This finding represented the Malaysian
population in 2016, which demonstrated that the total
fertility rate among women aged 15-49 years old in 2016
was 1.9 babies with women aged 30-34 years old had
recorded the highest fertility rate of 120 births per 1000

women. 16

Globally, nearly 36.6% of pregnant women had anaemia
based on estimation by the World Health Organization in
2016 and it only decreased to 36.5% in 2019.17 Anaemia in
pregnancy is associated with an increased risk of preterm
birth and low birth weight baby, as well as maternal and
perinatal mortality.!8 During pregnancy, anaemia is defined
as Hb level less than 110 g/L in the second trimester, less
than 105 g/L in the third trimester, and Hb level less than
100 g/L in the postpartum period. However, in the
postnatal period with no ongoing or life-threatening
bleeding, the transfusion decision should be made based
on a case basis if the Hb level is less than 70 g/1..19 Our
study noted that those patients who had Hb level > 70 g/
L and received RBC transfusion were mostly because of
their underlying symptomatic anaemia or had developed

significant blood loss during delivery. Furthermore, we

IMJM Volume 21 No.1, January 2022

95

also found that symptomatic anaemia showed the
strongest association with RBC transfusion. However, as
most of the anaemia in pregnancy is due to iron
deficiency, therefore adherence to nutrition, and oral iron
or parenteral iron is the preferred treatment in such cases
before RBC transfusion is considered.20

A previous study had demonstrated that
hemoglobinopathy was among the common causes of
anaemia in obstetrics patients, especially in areas where
the thalassemia trait is prevalent.2! Malaysia had recorded
about 7,605 cases of thalassemia in 2016; an estimated
150-300 babies were born yearly with severe thalassemia
For the

hemoglobinopathy, maintaining the maternal Hb level of

syndromes.?? obstetrics  patient  with

more than 100 g/L is important to ensure adequate foetal
growth and to prevent other pregnancy-associated

complications such as thrombosis.23

In the patient with a history of PPH, our study had found
that 63.6% of them received RBC transfusion. A previous
study by Nyflot et al. had shown that there were 9-fold
odds of severe PPH in the next pregnancy, suggesting

that both environmental factors such as maternal

haemostasis changes well as genetic factors may



predispose these patients to develop PPH.2* Additionally,
PPH is also a common cause for blood transfusion among
obstetrics patients with 14.5 per 100 births of PPH
patients received RBC transfusion; higher risks among

vaginal delivery.2

This present study also showed that obstetrics patients
who underwent instrumental assisted delivery had 2.4
times higher risks of receiving blood transfusion than
spontaneous vaginal delivery (SVD). Similar findings were
also noted by Zdanowicz et al, which showed that RBC
transfusion was more frequent in instrumental assisted
SVD.26 The

requirement for RBC transfusion in instrumental assisted

delivery than Caesarean section or
delivery may be attributed to complications of these

procedures such as perineal or cervical tear.2”

The obstetrics procedure with protective findings to the
RBC transfusion in our study was Caesarean section;
those who underwent this procedure had a 62.3% less
chance to receive RBC transfusion than those who
underwent normal SVD. A previous study by Kathpalia et
al had reported that 2.8% of SVD patients received blood
transfusion compared to 1.6% in elective Caesarean
section and 3.8% in emergency Caesarean section.28 The
possible explanation was because most of the Caesarean
section was performed by a more senior doctor and most
of it was an elective procedure in which the patient was
initially ~screened for other pregnancy-related
Therefore, the RBC

requirement was less in the patient who underwent

complications. transfusion

Caesarean section as compared to SVD.

Our study was a retrospective study conducted in a single
centre that might limit the generalizability. The number of
subjects in our study was smaller than in other studies
which consisted of up to thousands of subjects. However,
the sample size of our study was calculated to achieve a
significant result. In our study, there might be a possibility
of homogenous sample population due to the shorter
duration of data collection and small sample size. There
was also a low incidence of some risk factors that were
studied. However, the inclusion and exclusion criteria and
systematic random sampling used in our study had

reduced the possibility of selection biases.
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CONCLUSION

Our study showed high C/T ratio which gradually
decreased over time. Therefore, identifying the factors
associated with RBC transfusion among obstetrics patients
are important to prevent excessive crossmatching as it may
lead to adverse consequences on blood transfusion
services such as the reduction in blood availability in an
emergency state. Thus, effective strategies to reduce
unnecessaty allogeneic blood transfusion such as CME
about safe transfusion practice, periodical audits about the
and utilization of RBC

incorporation of patient blood management strategies

demand transfusion, and
such as the use of iron therapy in treating iron deficiency

anaemia should also be implemented.
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