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Background: Cesarean section is the most common major surgery performed globally.
Blood group O has been found as a factor affecting pain severity after cesarean section. We
aimed to evaluate the predictive factors, including ABO blood group, for the amount of
opioid consumption (measured as milligrams of morphine equivalent [MME]) within the first
24 hrs after cesarean section.

Methods: This retrospective study was done in 1530 pregnant women who had a cesarean
section under the same regimen of spinal anesthesia (2.2 mL of 0.5% hyperbaric bupivacaine
and morphine 0.2 mg). All were prescribed regular paracetamol and ibuprofen for post-
operative pain control. Univariate and multinomial regression analyses were performed to
identify the predictive factors for opioid consumption in the first 24 hrs postoperatively.
Results: About 2/5 of them (43.3%) received 0 mg MME, while 25.6%, 23.7% and 7.4%
received 1-5, 6-10 and >10 mg MME, respectively. The majority have blood group
O (40.6%), while 23.4%, 28% and 8% have blood group A, B and AB, respectively. After
univariate and multinomial regression analyses, operation time, opioid consumption in
PACU, maximum VNRS within the first 24 hrs and consumption of both paracetamol and
ibuprofen were identified as predictive factors for postoperative opioid consumption. ABO
blood group exhibited no correlation for opioid requirement postoperatively.

Conclusion: ABO blood group is not a predictive factor for opioid requirement within the
first 24 hrs following cesarean section. Duration of operation, opioid given in PACU,
maximum VNRS on ward and consumption of both paracetamol and ibuprofen have been
found to be predictive factors for postcesarean opioid requirement.

Keywords: ABO blood group, predictive factors, cesarean section, postoperative opioid

consumption

Introduction

Cesarean section has become the most frequent surgery performed worldwide.' It
generally leads to moderate to severe postoperative pain in the first 48 hrs.” The
intensity of acute postoperative pain is a substantial predictive factor for the
development of chronic pain,>* which occurs in 9.2-18% of parturients who
undergo cesarean section.”’ Higher body mass index (BMI) > 30 kg/m?, operation
time > 60 minutes, single women, general anesthesia and blood group O have been
demonstrated as factors affecting postcesarean section pain severity among
Malaysian parturients.® Preoperative anxiety increased the risk of moderate to

severe postoperative pain in cesarean section women, while intrathecal morphine
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with fentanyl added to bupivacaine was a protective factor
against pain.” A simple three-item questionnaire is a useful
tool for predicting the severity of acute postcesarean
evoked pain.'® Preoperative electric pain threshold corre-
lates significantly with postcesarean pain scores at 6 and
24 hrs, and with the quantity of paracetamol taken by the
patient within 48 hrs after surgery.'' Resting pain after
cesarean section can be predicted by 2 factors, thermal
pain and unpleasantness, and patient expectations.'

Generally, a number of risk factors for acute postopera-
tive pain have been identified. It is a complex interaction
between numerous factors, which roughly can be divided
into genetic and environmental factors. Genetic factors
such as gender, ethnicity and hair color are also associated
with pain sensitivity.'"> "> Thus, these factors should be
taken into account while planning for postoperative pain
control. A less studied factor is the association between
postoperative pain and the ABO blood group.

As far as we know, there are studies demonstrating the
predictive factors for postcesarean pain intensity but there
is no study focusing on contributing factors (including
ABO blood group) to postcesarean opioid requirement.
Under these circumstances, this study principally aimed
to evaluate the association between the ABO blood group
and the amount of opioid consumption within the first 24
hrs after cesarean section. The secondary objective was to
identify other predictive factors for opioid consumption
within the first 24 hrs.

Methods

Study Design

This is a retrospective study which was approved by the
Ethics Committee of the Faculty of Medicine, Prince of
Songkla University, Thailand (REC Number: 61-138-18-4)
on 3 August 2018. This retrospective study involved no
more than minimal risk to subjects so the patient consent
to review their medical records was waived by the Ethics
Committee of the Faculty of Medicine, Prince of Songkla
University. The data was anonymized, maintained with

confidentiality and in compliance with the Declaration of
Helsinki.

Participants

Eligibility criteria for study participation included: (1)
parturients undergoing cesarean section under successful
spinal anesthesia (0.5% hyperbaric bupivacaine 2.2 mL
plus morphine 0.2 mg) and (2) regular paracetamol

(500 mg every 6 hrs) and ibuprofen (400 mg 3 times
per day) were prescribed for postoperative pain control.
Exclusion criteria included: (1) parturients receiving gen-
eral anesthesia either as planned or after a failed/inade-
quate spinal anesthesia, (2) receiving no intrathecal
morphine or other doses of intrathecal morphine, (3)
receiving intraoperative supplemental opioid, ketamine or
propofol, (4) undergoing other operations in addition to
cesarean section, (5) receiving pethidine for shivering in
postanesthesia care unit (PACU), (6) receiving no regular
paracetamol and ibuprofen postoperatively and (7) incom-
plete data as per the study’s protocol.

Collected Data

A case record form consisted of 4 parts: (1) general infor-
mation (age, body weight, height, body mass index [BMI],
ABO blood group, ASA classification, elective/emergency
case, gravidity [G], parity [P], abortion [A], history of
previous cesarean section and history of recurrent
Pfannenstiel incision), (2) intraoperative data (successful
spinal block, use of intrathecal morphine [0.2 mg], skin
incision, operation time, no intraoperative opioid use, no
intraoperative ketamine use), (3) PACU data (verbal
numerical rating score [VNRS] and amount of opioid
used as milligram morphine equivalent [MME])'® and (4)
ward data within 24 hrs (minimal and maximum VNRSs,
postoperative opioid use as MME, total dose of paraceta-
mol and ibuprofen used, and length of hospital stay).

Statistical Analysis

All data were analyzed with Program R version 3.6.3
(Vienna, Austria) or STATA for Windows version 14.2
(Stata Corporation, College Station, Texas) for both
descriptive and inferential statistics with a 5% level of
significance. Data were compared between the groups
using chi-square test and ANOVA F-test in univariate
analysis. Multinomial regression analyses were used to
examine the associations between the variables with
P-value < 0.2 from univariate analysis and the outcome
measures of postoperative opioid requirement within 24
hrs. Adjusted relative risk ratio (RRR) and 95% confi-
dence intervals (CI) were derived.

Sample Size Calculation

The required sample size was estimated based on 2 objec-
tives: testing for a difference in proportions of patients who
required opioid and for a difference in the total of opioid
between A and O and between B and O blood groups. Given
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the estimated prevalence of blood groups of 20% A, 34% B,
40% O and 6% AB, there would be insufficient patients of
AB group to conduct any meaningful analysis. Preliminary
data suggested the prevalence of opioid use in groups A,
B and O around 70%, 65% and 50%, respectively. For
a power of 80% to detect a significant difference
(o = 0.05) between either groups A or B of 60% and O of
50%, and allowing for unusable data from 5% of patients,
a total sample of 1530 was required.

Results

We included 1530 parturients having cesarean section
under successful spinal anesthesia into this study. Patient
demographic data are presented in Table 1. Their ages
varied from 1445 years old. The majority of them have
blood group O (40.65%) followed by B (27.97%),
A (23.41%) and AB (7.97%). The minority (15.29%)
underwent elective cesarean section. Half was multigra-

Intraoperative and postoperative data are presented in
Table 2. The majority (74.31%) had Pfannenstiel incision.
Mean opioid consumption (MME) at PACU was 0-5 mg.
Within 24 hrs on ward, the minimum and maximum
VNRSs were 0.54+1 (0-7) and 4.91£1.98 (0-10), respec-
tively. Almost half did not receive any opioid (43.27%).
The majority received one dose of paracetamol (60.26%)
and ibuprofen (62.68%).

Patients with different blood group did not require statis-
tically different amount of opioid consumption (MME)
within the first 24 hrs after cesarean section. [A 3 (0, 6),
B 3 (0, 6), AB 3 (0, 6) and O 3 (0, 6), P-value = 0.943]

The univariate analysis was performed to determine
the factors associated with postoperative opioid con-
sumption within the first 24 hrs. These variables were
found to be correlative factors (P-value < 0.2) including

Table 2 Intraoperative and Postoperative Variables

vida (50 1 3%)' Intraoperative Variables Number | Percentage
Skin incision
Table | Patient Demographic Data (n = 1530) -Pfannenstiel 137 7431
-Midline 393 25.69
Characteristics Number (%)
Operation time (mins), mean+SD (range) 54.55+16.73 (15-160)
Age (years), mean * SD (range) 31.22 £ 4.96 (14-45)
Postoperative Variables (PACU) Number | Percentage
BMI (kg/m?)
-Healthy (18.5-24.9) 299 (19.54) MME (mg), mean+SD (range) 0.04+0.37 (0-5)
-Over weight (25-29.9) 746 (48.76) Postoperative Variables (24 hrs on Ward) Number | Percentage
-Obesity (30-39.9) 462 (30.20)
Severe obese (40-60) 23 (1.50) Minimum VNRS, mean+SD (range) 0.54+1 (0-7)
Maximum VNRS, mean+SD (range) 4.91£1.98 (0-10)
Blood group
-A 358 (23.41) MME (mg)
-B 428 (27.97) -0 mg 662 43.27
_AB 122 (7.97) ~1-5 mg 392 25.62
-0 622 (40.65) ~6-10 mg 363 2373
—> 10 mg 113 7.39
Elective/emergency
_Elective 234 (15.29) Dose of paracetamol consumed (mg)
-Emergency 1296 (84.71) 0 26 17
-500 922 60.26
ASA classification -1000 396 25.88
-ASA I 1475 (96.4) —1500 147 9.61
_ASA Il 55 (3.6) ~2000 39 2.55
Gravidity Dose of ibuprofen consumed (mg)
-Primigravida 763 (49.87) -0 53 3.46
-Multigravida 767 (50.13) —400 mg 959 6268
—800 mg 466 30.46
Previous cesarean section 487 (31.83) —1200 mg 52 34
Previous Pfannenstiel incision 386 (25.23) Length of hospital stay (days), meantSD (range) 4.3£1.26 (2-15)

Abbreviations: SD; standard deviation, BMI; body mass index, ASA; American
Society of Anesthesiologists.

Abbreviations: SD; standard deviation, PACU; postanesthesia care unit, MME;
morphine milligram equivalent, VNRS; verbal numerical rating score.
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age (P-value = 0.168), BMI (P-value = 0.09), elective/
emergency (P-value = 0.137), history of previous cesar-
ean section (P-value = 0.148), type of skin incision
(P-value < 0.001), operation time (P-value = 0.001),
opioid consumption in PACU (P-value = 0.002), max-
imum VNRS on ward (P-value < 0.001) as well as the
analgesics (paracetamol + ibuprofen) used on ward
(P-value < 0.001). There was no significant correlation
between ABO blood group and postoperative opioid
consumption within the first 24 hrs. (P-value = 0.683)
(Table 3).

Finally, multinomial analysis was conducted to identify
the relationship between each variable with each group of
outcomes (comparison by pair). Our study found 4 vari-
ables (operation time, amount of opioid consumption in
PACU, maximum VNRS within the first 24 hrs and con-
sumption of both paracetamol and ibuprofen) to have
statistically significant influences on postoperative opioid
consumption within the first 24 hrs after cesarean section,
as shown in Table 4.

Discussion
This retrospective study in 1530 parturients has found 4
predictive factors for opioid requirement (measured by
MME) in the first 24 hrs after cesarean section. Longer
operation time, larger amount of opioid consumption in
PACU and maximum VNRS within the first 24 hrs were
shown as predictive factors for higher opioid consumption.
On the other hand, consumption of both paracetamol and
ibuprofen postoperatively was found as a predictive factor
for lower opioid requirement. ABO blood group has not
been demonstrated as a contributing factor.

We have found that longer operation time is
a predictive factor for higher demand for postoperative
opioid in the first 24 hrs after cesarean section. This find-
ing is in accordance with the previous study in cesarean
section patients.® A long operation time was demonstrated

to correlate with more

17,18

postoperative  analgesic
requirement.

The majority of our patients did not receive any opioid
in PACU. However, we have discovered that the amount
of opioid consumption in PACU is also a predictive factor;
the higher the dose of opioid consumed in PACU, the
higher the dose of opioid consumed in the first 24 hrs.
As we usually discharge patients receiving spinal anesthe-
sia when the block level is at L1 or L2 level, it may reflect
that those who experience pain and request analgesic ear-
lier have lower pain threshold and tolerance leading to

higher postoperative opioid consumption on ward. Heat
pain threshold'? and pressure pain tolerance,'® were found
to be related to postoperative analgesic use. Both factors
displayed negative correlation with the amount of analge-
sics used following surgery.”’ In children, doses of mor-
phine titration in PACU was found to be a strong predictor
for postoperative morphine consumption by the 3rd day.?'

From this study, maximum VNRS within the first 24
hrs has been found as a predictive factor for postoperative
opioid consumption after cesarean section. It seems to be
straight forward that patients with higher acute postopera-
tive pain intensity require higher dose of analgesics. It has
been demonstrated that higher pain scores are associated
with higher morphine consumption via patient-controlled
analgesia on the first postoperative day.'® Early maximum
pain score has also been revealed to associate with opioid
administration in PACU.?'

Multimodal analgesia combining of drugs with differ-
ent mechanisms of action?® such as utilizing regular non-

. . 2324
opioid analgesic**

and opioid as needed, is a standard
recommendation for treating postoperative pain.”> In gen-
eral, paracetamol reduces the use of postoperative opioid,
so called opioid sparing effect.”® Conversely, a Cochrane
that

a requirement for addition postcesarean pain relief.?’

review found paracetamol did not reduce
Ibuprofen is certainly beneficial for managing mild to
moderate postoperative pain and may provide a longer
duration of action than paracetamol.”® For dental surgery,
NSAIDs were found to be obviously more effective than
paracetamol.”’ However, a combination of paracetamol
and an NSAID may offer better analgesic effect in com-
parison to either drug alone.”> From this study, patients
who took both paracetamol and ibuprofen required less
postoperative opioid compared to those who took only
paracetamol.

For our primary objective of this study, we have found
that ABO blood group is not a predictive factor for post-
operative opioid requirement after cesarean section. The
previous study in cesarean section patients exhibited that
blood group O was a factor affecting postoperative pain
severity.® Result from a study in patients having anterior
cruciate ligament reconstruction displayed that different
blood types were not related to postoperative analgesic
consumption. However, blood group O patients showed
a tendency for higher postoperative analgesic consumption
in comparison to non-O blood types.>® From an experi-
mental study, blood group B participants showed the low-
est mechanical pain sensitivity while AB participants had
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Table 3 Univariate Analysis of Variables Which Might Be Related to the Amount of Opioid Consumption in the First 24 Hours After
Cesarean Section

Variables Amount of Opioid Consumption in 24 hrs (MME) P-value
0 mg 1-5 mg 6-10 mg > 10 mg
Total, n (%) 662 (43.27) 392 (25.62) 363 (23.72) 113 (7.39)
Blood group, n (%) 0.683
-A 157 (43.9) 91 (25.4) 86 (24) 24 (6.7)
-B 189 (44.2) 97 (22.7) 107 (25) 35(82)
-AB 51 (41.8) 38 (31.1) 28 (23) 5(4.1)
-0 265 (42.6) 166 (26.7) 142 (22.8) 49 (7.9)
Age (years), median (IQR) 31 (29, 35) 31 (28, 34) 31 (28, 34) 31 (28, 35) 0.168%
BMI (kg/m?), n (%) 0.090%
—18.5-24.9 136 (45.5) 78 (26.1) 59 (19.7) 26 (8.7)
—25.0-29.9 342 (45.8) 178 (23.9) 172 (23.1) 54 (7.2)
—30.0-39.9 176 (38.1) 127 (27.5) 126 (27.3) 33 (7.1)
—40.0-60.00 8 (34.8) 9 (39.1) 6 (26.1) 0(0)
Elective/emergency, n (%) 0.137*
-Elective 116 (49.6) 52 (22.2) 47 (20.1) 19 (8.1)
-Emergency 546 (42.1) 340 (26.2) 316 (24.4) 94 (7.3)
ASA classification, n (%) 0.237
-ASA I 643 (43.6) 380 (25.8) 345 (23.4) 107 (7.3)
-ASA I 19 (34.5) 12 (21.8) 18 (32.7) 6 (10.9)
Gravidity, n (%) 0.579
-Primigravida 325 (42.6) 206 (27) 180 (23.6) 52 (6.8)
-Multigravida 337 (43.9) 186 (24.3) 183 (23.9) 6l (8)
Previous C/S, n (%) 0.148*
-No 442 (42.4) 276 (26.5) 254 (24.4) 71 (6.8)
-Yes with Pfannenstiel 185 (47.9) 87 (22.5) 83 (21.5) 31 (8)
-Yes with midline 35 (34.7) 29 (28.7) 26 (25.7) 11 (10.9)
Skin incision, n (%) <0.001*
-Pfannenstiel 533 (46.9) 283 (24.9) 243 (21.4) 78 (6.9)
-Midline 129 (32.8) 109 (27.7) 120 (30.5) 35 (8.9)
Operation time (mins), median (IQR) 50 (45, 60) 50 (45, 60) 55 (45, 65) 55 (45, 65) 0.001*
Opioids given in PACU, median (IQR) 0(0,0) 0(0,0) 0 (0, 0) 0(0,0) 0.002*
Opioids given in PACU, n (%) 0.002*
-No 659 (43.7) 383 (254) 359 (23.8) 108 (7.2)
-Yes 3 (14.3) 9 (42.9) 4 (19 5(23.8)
Maximum VNRS on ward, median (IQR) 33,4 54, 6) 6(57) 7 (6, 8) < 0.001*
Maximum VNRS on ward < 0.001*
-0-3 369 (88.7) 34 (8.2) 12 (2.9) 1(0.2)
—4-6 276 (35.9) 261 (33.9) 199 (25.9) 33 (4.3)
-7-10 17 (4.9) 97 (28.1) 152 (44.1) 79 (22.9)
Analgesics used on ward, n (%) < 0.001*
-None 8 (30.8) 5(19.2) 4 (15.4) 9 (34.6)
-Only paracetamol 6 (22.2) 6 (22.2) 8 (29.6) 7 (25.9)
-Paracetamol and ibuprofen 648 (43.9) 381 (25.8) 351 (23.8) 97 (6.6)

Note: *P-value < 0.2.
Abbreviations: MME, morphine milligram equivalent; IQR, interquartile range; BMI, body mass index; ASA, American Society of Anesthesiologists; C/S, cesarean section;
PACU, postanesthesia care unit; VNRS, verbal numerical rating score.
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