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Abstract Corresponding Author/Sorumlu Yazar
Background: The study aims to determine the variation of shock index (SI) before and after vaginal Dr. ihsan BAGLI

delivery and establish standard reference values in mothers who have not postpartum hemorrhage. Diyarbakir Gazi Yasargil Egitim
Materials and Methods: A total of 2534 women who delivered vaginally were enrolled in the study. This Arastirma Hastanesi Ek Bina, Urfa Yolu,
prospective cross-sectional study was completed between November 2018 and September 2019 in our Baglar, 21090 Diyarbakir/TURKEY
referral hospital. The exclusion criteria were anemia, cesarean delivery, maternal heart diseases, maternal

thyroid disease, gestational hypertensive disorders, patients received epidural anesthesia, and less than E-mail: ihsanbagli@gmail.com

a 34 week 0 day gestation, patients who had postpartum hemorrhage (PPH). We defined PPH as blood

loss > 1000 ml at the time of delivery. All patients’ SI (heart rate/systolic blood pressure) were measured Received / Gelis Tarihi: 25.03.2021
prepartum and at the 30th minutes, 1st and 2nd-hour postpartum period. Shock index reference ranges

were measured separately according to BMI, age, and parity groups. Accepted / Kabul Tarihi: 05.04.2021
Results: 10136 S| values were assessed. The mean age + SD was 27.28+5.95 years. The mean BMI + SD

was 24.89+4.87 kg/m?. The prepartum and postpartum 30th minutes, 1st hour, and 2nd hour mean shock DOI: 10.35440/hutfd.903404

index values were 0.76+0.07; 0.85+0.12; 0.84+0.12 and 0.81+0.12 respectively. The variation in Sl values
was significant by the Tukey test (P < 0.05).

Conclusions: For Sl to be a diagnostic character in the issue of PPH, reference values must be known, so
in this study shock index reference percentile ranges and mean + standard deviation of Sl values were
established.
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Amag: Vajinal dogumda dogum Oncesi ve dogum sonrasi erken dénemde postpartum kanamasi tanisi
almamis annelerde sok indeks referans degerlerinin belirlenmesi amaglandi.

Materyal ve Metod: Calisma prospektif kesitsel galisma olarak tasarlandi. Kasim 2018 ve Eylul 2019
tarihleri arasinda 2534 vaginal dogum yapmis hasta ¢alismaya dahil edildi. Calisma disi birakilma kriterleri
olarak; anemi, sezaryen dogum, epidural anestezi uygulanmig hastalar, annede kalp hastaligi, gebeligin
hipertansif hastaliklari, annede tiroid hastaligi, 34 hafta alti dogumlar ve postpartum kanama tanisi almig
olmak olarak belirlendi. Postpartum kanama tanisi olarak yaklagik 1000 ml tizerindeki kanama sinir deger
olarak belirlendi. Sok indeks degerleri, kalp hizi/sistolik kan basinci olarak hesaplandi. Hastalarin dogum
oncesi aktif travaydaki sok indeks degerleri ve dogum sonrasi 30. dk, 1. saat ve 2. saat sok indeks degerleri
not edildi. Sok indeks degerlerinin referans araliklari hastalarin vicut kitle indeksleri, yaslari ve 6nceki
dogum sayilarina gore de ayrica belirlendi.

Bulgular: 10136 sok indeks degeri hesaplandi. Hastalarin ortalamatstandart sapma yasl 27.28+5.95 olarak
saptandi. Hastalarin ortalamazstandart sapma viicut kitle indeksi 24.89+4.87 olarak bulundu. Dogum
oncesi ve dogum sonrasi 30. dk, 1. saat ve 2. saat sok indeks ortalamazstandart sapma degerleri sirasiyla
0.76 £0.07; 0.85+0.12; 0.84 + 0.12 ve 0.81 + 0.12. Bu degerler arasindaki farklilik, Tukey testi kullanilarak
istatistiksel olarak anlamli bulundu (p<0.05).

Sonug: Sok indeks degerlerinin postpartum kanama igin tani koydurucu bir belirteg olarak kullanilabilmesi
icin kanamasi olmayan vajinal dogum yapmis normal popiilasyonda degerlendiriimesi ve referans
araliklarinin belirlenmesi gerekmektedir. Calismamizda sok indeks referans degerlerinin ytizdelik deger
araliklari ve ortalamalari belirlenmis ve tablolar halinde sunulmustur.

Anahtar kelimeler: Gebelik, Sok index, Vajinal dogum
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Introduction

The first description of shock index (SI), which is obtained
by dividing the heart rate by the systolic blood pressure,
was made in 1967 by Allgdver and Burri. Their study did not
include pregnant individuals; their participants were diag-
nosed with gastrointestinal hemorrhage (1). Normal range
of Sl was stated as 0.5-0.7 for healthy adults in another
study and in the another current study, for patients were
not pregnant but were followed up for sepsis, the cut off
value of the shock index for the initiation of inotropic agent
was found to be 1. (2, 3). However, pregnancy induces
substantial changes regarding the cardiovascular system.
Therefore the shock index in pregnancy is different from a
non-pregnant adult even during different periods of preg-
nancy (4). In pregnant women the blood volume increases
by 4700-5200 mL and reaches the maximum value at 32nd
week of pregnancy. Additionally, cardiac output rises by
approximately 50% during pregnancy, increasing from 4.6
to 8.7 L/min on average. The peak of cardia output occurs
between 25 and 35 weeks and then remains stable until
delivery (5, 6).

In obstetric populations, the Sl was first used to identify the
severity of blood loss in ectopic pregnancy (7). Postpartum
hemorrhage (PPH) remains the leading cause of maternal
death and morbidity worldwide (8). Most deaths due to he-
morrhage happens at the postpartum period in both high-
income (49.1%) and low/middle-income countries (73%)
(9).

In the face of this serious vital problem, sometimes health
care workers can be delayed at first intervention and take
action only when the bleeding becomes significant. Health
workers often have difficulty describing PPH to each other.
Confirmation of this prediction sometimes requires a labo-
ratory test before initiating treatment. Moreover there is
still controversy between different organisations. The
World Health Organization (WHO) describes PPH for vagi-
nal delivery as above 500 ml blood loss and for a cesarean
section as above 1000 ml blood loss, whereas the American
College of Obstetricians and Gynecologists (ACOG) defined
PPH as blood loss > 1000 ml at the time of delivery, inde-
pendent of the mode of delivery in their recent practice
bulletin number 183 (10, 11). This bleeding above 1000 ml
corresponds to decreasing 10% in hematocrit and it has
been proposed as an alternative marker to define signifi-
cant hemorrhage. However, the changing hematocrit con-
centrations are often delayed to respond hemorrhage and
may not reflect current hematologic status, and may not
be useful in the setting with acute haemorrhage (11).
Instead of the WHO’s recommendation about the defini-
tion of PPH as blood loss above 500 ml in vaginal delivery,
and low accuracy of visual estimation of blood loss for PPH
(10, 12), an article published in the year of 2018 at the
American Journal of Obstetrics and Gynecology emphasi-
zed that shock index can be more useful for defining PPH
(13). According to many studies which accepted PPH as
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blood loss above 500 ml in vaginal delivery, Sl greater than
0.9 confirmed the diagnosis of postpartum hemorrhage
requiring transfusion (14-16). No study discusses Sl values
according to ACOG’s new PPH definition as blood loss >
1000 ml at the time of delivery, regardless of the mode of
delivery. Hence we aimed to define the normal standard
ranges of Sl values at prepartum and postpartum 30th mi-
nutes, 1st hour, and 2nd hour in vaginal delivery when PPH
was accepted as blood loss above 1000 ml.

Materials and Methods

This is a prospective, cross-sectional study. Data were col-
lected between December 2018 and June 2019 at our ter-
tiary referral center. The study was approved by the local
ethics committee (Health Sciences University Gazi Yasargil
Training and Research Hospital clinical research ethics
committee Date: 26/10/2018 protocol number: 166). In
that time interval, 10955 deliveries occurred. Active mana-
gement protocol was applied to each patient for the third
stage of labor 15. We collected our data during 24-hour de-
livery room shift. Over that the study period, we managed
the labor process of 3541 patients, 477 of them were exc-
luded from the study because they underwent cesarean
section.

Data of 3064 pregnant women who delivered vaginally wit-
hout epidural anesthesia were collected. Postpartum he-
morrhage was excluded by visual estimation of blood loss,
and this method was confirmed with less than 10% decre-
ase in hematocrit level, which was routinely monitored
with complete blood count test at six hours after delivery.
A decrease of more than 10 percent in prepartum and post-
partum hematocrit indicates an average of over 1000 ml of
bleeding. So that, we used the recommendation of ACOG
for the definition of PPH as >1000 ml blood loss at the time
of vaginal delivery (11). So, 180 patients with PPH who had
more than 10% decrease in hematocrit level or had blood
loss accompanied by signs or symptoms of hypovolemia
despite less than 10% decreased hematocrit levels were
excluded.

156 patients with chronic hypertension, 62 patients with
transfused prepartum due to anemia, 36 instrumental de-
livery with vacuum, 96 patients with preeclampsia were
excluded from the remaining 2884 women; therefore,
2534 patients were enrolled. With the birth of the fetus,
2534 patients were started with 1000 cc of 0.9% NaCl with
20 U of oxytocin intravenously, set to 150 ml per hour ac-
cording to ACOG recommendation (17).

The demographic characteristics of all patients, including
age, parity, and body mass index

(BMI), were recorded. Heart rate, and systolic and diastolic
blood pressure were taken when the pregnants were ad-
mitted to the labor room (prepartum), and all measures
were taken again at 30th minutes, 1 hour, and 2 hours after
delivery, with an automated monitor.

Age groups were divided as <19 (n:218), 20-24 (n:696), 25—
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29 (n:748), 30-35 (n: 496) and =35 (n: 340). BMI groups
were divided as 18 (n:248), 19-24 (n:1098), 25-29 (n:762),
and 30-34 (n:426). Parity groups were divided as nulliparity
(n:760), multiparity (delivery number 1-4) (n:1538), and
grand-multiparity (delivery number > 5) (n:236).

Statistical analysis was made using the NCSS (Number
Cruncher Statistical System) 2007 Statistical Software Prog-
ram. Descriptive statistical methods (mean, standard devi-
ation, median, and interquartile range), as well as the uni-
directional variance analysis, were used when the variables
showed normal distribution tested by Shapiro — Wilk nor-
mality test. To identify variation among the prepartum and
postpartum periods, the mean of Sl values observed for the
following intervals were used in the analysis: prepartum
and postpartum 30th min, 1st hour, 2nd hour. The diffe-
rences in Sl values were evaluated by analysis of the Tukey
test for independent measurements (p< 0.05 was accepted
significant). According to age, BMI, and parity, the 5th,
10th, 25th, 50th, 75th, 90th, 95th percentiles of Sl values
were calculated for each group.

Results

A total of 2534 women were included, and 10136 va-
lues of SI were processed. The mean patient’s age +
SD was 27.28 + 5.95 years. The mean BMI + SD was
24.89+4.87 kg/m2. The prepartum, and 30th min, 1st
and 2nd hour postpartum mean Sl values were 0.76
0.07; 0.85+0.12; 0.84 £ 0.12 and 0.81 + 0.12 respec-
tively. There were significant differences between
prepartum and postpartum Sl values (p< 0.05). Post-
partum 30 min and 1st hour mean Sl values were sig-
nificantly higher than the other Sl values (p< 0.05).
These findings are presented in Table 1.

Table 1.pratients’ Descriptive Characteristics

N (2534) MeanzSD Median (IQR) Min. Max.
Age (year) 27.28+5.95 26 (23-32) 16 46
Gravidity 2.79+1.70 3(1-4) 1 13
Parity 2.32+1.65 2(1-3) 0 12
BMI (kg/m?) 24.89+4.87 24 (21-28) 17 38
Prepartum SI 0.76+0.07 @ 0.76 (0.72-0.8) 0.49 1,02
Pospartum 30th min. SI 0.85+0.12 2b 0.86(0.78-0.91) 0.44 1.03
Postpartum 1th hour SI 0.84+0.12 2b 0.84 (0.78-0.86)  0.43 1.04
Postpartum 2nd hour Sl 0.81+0.12 2 0.81(0.69-0.84) 0.41 1.01

9 There were significant differences between prepartum and postpartum S| (Shock
Index) values by Tukey test (p< 0.05)

b postpartum 30 min and 1st hour mean Sl values were significantly higher than the
other Sl values by Tukey test(p< 0.05)

There were 532 (21% of total birth) patients with epi-
siotomy. A total of 760 patients (30% of total birth)
were primiparous. Table 2 shows the percentiles of Sl
stratified by maternal age group.

Table 3 shows the percentiles of Sl stratified by parity
group, and Table 4 illustrates the percentiles of SI
among patients in the BMI group. There were signifi-
cant differences between < 19 age group and others.

Shock Index Reference Values in Vaginal Delivery

Table 2. Reference values of shock index (SI) according to age groups

Age Percentiles
(year) | 5P 0P 25P 50P 75P 0P 95P
Prepartum S| | <19 0,632 0,655 [0,709 | 0,740 | 0,800 | 0,820 | 0,861
20-24 | 0,636 0,667 | 0,709 | 0,760 | 0,800 | 0,840 | 0,860
25-29 | 0,655 0,667 [0,717 | 0,760 | 0,800 | 0,840 | 0,860
30-35 | 0,615 0,667 | 0,720 | 0,764 | 0,800 | 0,844 [ 0,881
>35 0,633 0,667 | 0,709 | 0,762 | 0,800 | 0,844 | 0,860
Postpartum <19 0,661 0691 [0,776 | 0,860 | 0925 | 1,020 | 1,082
30th min. Sl 20-24 | 0,691 0,709 [ 0,778 | 0,855 | 0,900 | 1,000 | 1,040
25-29 | 0,691 0,709 [0,782 | 0,860 |[0918 | 0,980 | 1,020
30-35 | 0,664 0,700 | 0,782 [ 0,860 | 0,907 | 1,000 [ 1,043
>35 0,683 0,720 | 0,782 | 0,860 | 0,900 | 0,980 [ 1,020
Postpartum <19 0,718 0,727 [ 0,781 | 0,860 |[0920 | 1,044 | 1,139
1th hour SI 20-24 | 0,673 0,720 | 0,764 | 0,840 | 0,909 | 0980 [ 1,025
25-29 | 0,690 0,727 [ 0,780 | 0,847 |0920 | 0,980 | 1,022
30-35 | 0,670 0,709 | 0,764 | 0,840 | 0,920 | o0980 [ 1,042
>35 0,691 0,720 | 0,782 | 0,840 | 0,891 | 0980 | 1,020
Postpartum <19 0,699 0,750 [0,791 | 0,860 [ 0956 | 1,110 | 1,045
2nd hour SI 20-24 | 0,727 0,760 | 0,800 | 0,860 | 0,956 | 1,050 | 1,111
25-29 | 0,727 0,764 [0,800 | 0,860 |[0933 | 1,030 | 1,089
30-35 | 0,700 0,740 | 0,782 [ 0860 | 0926 | 1,020 [ 1,089
>35 0,727 0,764 | 0,791 | 0,847 | 0927 | 1,000 | 1,089

Table 3. Reference values of shock index (SI) according to parity groups
Percentiles

Parity 5p 10P _[25p [sop [75Pp [90P [95P
Prepartum S| Nullipa-
raous

1-4 Multi-
paraous
>5 Grand
Multipa- | 0,631 | 0,655 | 0,683 | 0,753 | 0,800 | 0,840 | 0,889
raous

0,631 | 0665 | 0,709 | 0,760 | 0,800 | 0,840 | 0,867

0,636 | 0667 | 0,717 | 0,760 | 0,800 | 0,840 | 0,860

Pospartum Nullipa- | 691 | 0,709 | 0,782 | 0,860 | 0,933 | 1,040 | 1,200
30th min SI raous
1-4 Multi-| o o6 | 0709 | 0,782 | 0,860 | 0,909 | 0980 | 1,020
paraous
>5 Grand

Multipa- | 0,629 | 0,700 | 0,764 | 0,835 | 0,882 | 1,000 | 1,020
raous

Postpartum | Nullipa- | ;55 | 730 | g,800 | 0,870 | 0,920 | 1,002 | 1,080
1st hour SI raous
‘l:r Multi-| o673 | 0,720 | 0,767 | 0,840 | 0,920 | 0,980 | 1,040
>5 Grand | o oo 0717 | 0764 | 0828 | 0900 | 0980 | 1,020
Multipar
Postpartum | Nullipa- | ), | 5 26c | 0800 | 0,860 | 0927 | 1,059 | 1,020
2nd hour S| raous
1-4 Multi- | 255 | 0,760 | 0,800 | 0,860 | 0,950 | 1,030 | 1,001
paraous
>5 Grand

Multipa- 0,673 | 0,727 | 0,782 | 0,842 | 0927 | 1,030 | 1,011
raous

<19 age group had higher Sl values at postpartum 1st
and 2nd hour (p: 0.009) and detailed values were
shown in table 5. There were significant differences
between nulliparity and multiparity for postpartum
30. min. (p: 0.002) and postpartum 1st hour (p: 0.001)
respectively. Nulliparity had higher Sl values for men-
tioned times and detailed information stated in table
6.

There were no significant differences between BMI
groups for Sl values (p: 0.083 for prepartum SI, p:
0.136 for postpartum 30. min Sl, p: 0.623 for post-
partum 1st hour, p: 0.893 for postpartum 2nd hour),
detailed values were shown at table 7.
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Table 4. Reference percentile values of shock index (SI) according to
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Table 6. Shock index values between parity groups

BMI groups N Mean1SD Median (IQR) Min. Max.
Percentiles 0,760
Nullipar 760 | 0,75£0,073 (0,709-0,800) | 0,540 | 0,910
BMI 1-4 Multi- 0,760
(ke/m?) | 5P w0p |25p |sor |7sp |oop |osp Prepartum sl | par 1538 | 0,758:0,071 | (0,717-0,800) | 0,490 | 1,020
>5 Grand 0,753
<18 0655 | 0670 | 0,727 |0,780 | 0,800 | 0,840 | 0,860 Multipar 236 | 0,75240,085 (0,683-0,800) | 0,490 | 1,020
1924 [ 0,636 | 0667 |0719 | 0,760 | 0800 |0,844 [ 0,880 p* 0,138
Prepartum S| 0,860
2529 | 0,633 | 0,667 | 0,709 | 0,760 | 0,800 | 0,820 | 0,860 Nullipar 760 | 0,871+0,138 (0,782-0,933) | 0,640 | 1,02
3034 |0634 | 0667 | 0709 |0,760 | 0800 |0840 | 0,860 Pospartum | 14 Multi- 0,860
: par 1538 | 0,849+0,112 | (0,782-0,909) | 0,440 | 1,02
<18 0673 | 0728 | 0800 | 0873 | 0940 | 1,018 | 1,060 30.min S| >5 Grand 0,835
Pospartum | 1924 | 0,683 | 0,709 | 0,782 | 0,860 | 0,909 | 0,980 | 1,020 'Vl“")ti‘:’:zf 236 | 0,839#0,131 | (0,764-0,882) | 0,440 | 0,91
30thmin.SI [ 2529 | 0,683 | 0,709 | 0,780 | 0,860 | 0,900 | 1,000 | 1,060 2= 0,870
3034 | 0691 | 0705 | 0780 | o860 | 0900 | 0980 | 1,060 Nullipar 760 | 0,873x0,125 | (0,800-0,920) | 0,600 | 1,02
14 Multi- 0,840
<18B | 0,671 | 0,709 | 0,782 | 0,860 | 0,920 | 1,000 | 1,055 ‘1’:’:":’3"“;‘ par 1538 | 0,848+0,113 (0,767-0,920) | 0,430
Postpartum | 1924 | 0,691 | 0,727 | 0,780 | 0,840 | 0920 | 0980 | 1,020 o >5 Grand 0,828
Multipar | 236 | 0,841£0,121 | (0,764-0,900) | 0,430 | 1,14
ithhourSI [ 2529 | 0670 | 0,720 | 0,764 | 0,840 | 0,920 | 0,980 | 1,054 p* 0,001
3034 | 0694 | 0,733 | 0764 | 0840 |0911 |0980 | 1,040 0,860
Nullipar 760 | 0,881#0,123 | (0,800-0,927) | 0,640 | 1,04
<18 0727 | 0759 | 0782 | 0860 | 0954 | 1,030 | 1,111 14 Mult- 0,860
Postpartum
Postpartum | 19-24 | 0,727 | 0,764 | 0,800 | 0,860 | 0,940 | 1,023 | 1,090 andhourst  |FE2F 1538 | 0878£0,117 | (0,800:0,950) | 0,550 | 1,02
>5 Grand 0,842
2ndhoursl [ 2529 | 0,700 | 0,744 | 0,782 | 0,860 | 0,940 | 1,056 | 1,011 Multipar | 236 | 0,863:0,127 | (0,782-0,927) | 0,620 | 1,02
3034 | 0,700 | 0,764 | 0,800 | 0,860 | 0,933 | 1,025 | 1,089 p* 0,152
* Unidirectional Variance Analysis
Table 5. Shock index values between age groups
Aze | N MeanzsD | Median (IQR) | Min | Max Table 7. Shock index values between BMI groups
0,740 BMI N MeaniSD Median (IQR) | Min Max.
<19 218 0,749:0,079 | (0,710-0,800) | 0,49 | 1,02 0,780
0,760 <18BMI__ | 248 | 0,763#0,072 | (0,727-0,800) | 0,490 | 0,930
2024 | 6% 0,756+0,068 | (0,710-0,800) | 0,51 | 1,02 0,760
0,760 19-248MI | 1098 | 0,759+0,073 | (0,719-0,800) | 0,490 | 1,020
Prepartum S| 25-29 784 0,757+0,067 | (0,720-0,800) | 0,49 | 0,91 Prepartum S| 0,760
0,764 2529BMI | 762 | 0,751:0,074 | (0,709-0,800) | 0,490 | 1,020
30-35 | 4% 0,758+0,083 | (0,720-0,800) | 0,49 | 1,02 0,760
0,762 30-34BMI | 426 | 0,755%0,072 | (0,709-0,800) | 0,490 | 1,020
>35 340 0,757+0,076 | (0,710-0,800) | 0,49 | 1,02 p* 0,083
p* 0,643 0,873
0,760 <188MI | 248 | 0,867#0,118 | (0,800-0,940) | 0,440 | 1,02
<19 218 0,859:0,144 | (0,780-0,930) | 0,44 | 1,14 0,860
0,860 19-248MI | 1098 | 0,848+0,114 | (0,782-0,909) | 0,440 | 1,02
2024 | 69 0,85120,117 | (0,780-0,900) | 0,55 | 1,10 Pospartum 0,860
0,855 30. min SI 25-29BMI | 762 | 0,84940,123 | (0,780-0,900) | 0,440 0,91
Pospartum 30.minSI | 25-29 | 784 0,851#0,111 | (0,780-0,920) | 0,44 | 1,04 0,860
0,860 30-34BMI | 426 | 0,850,118 (0,780-0,900) | 0,440 | 1,02
30-35 | 4% 0,848:0,121 | (0,780-0,910) | 0,44 | 1,02 p* 0,136
0,860 0,860
>35 340 0,846+0,110 | (0,780-0,900) | 0,44 | 1,02 <18BMI | 248 | 0,860,114 (0,782-0,920) | 0,430
p* 0,765 0,840 (0,780-
0,860 19-248MI | 1098 | 0,850,111 0,920) 0430 | 114
<19 218 0,8740,145 | (0,780-0,920) | 0,43 | 1,13 Postpartum 0,840
0,860 ith hour sI 25-29BMI | 762 | 0,84940,126 | (0,764-0,920) | 0,430 1,10
2024 | 6% 0,847:0,111 | (0,760-0,910) | 0,60 | 1,08 0,840
0,860 30-34BMI | 426 | 0,850,112 (0,764-0,911) | 0,430 | 1,04
Postpartum 1th hour sl | 25-29 | 784 0,854:0,113 | (0,780-0,920) | 0,43 | 1,03 o* 0,623
0,840 0,860
3035 | 4% 0,84610,121 | (0,760-0,920) | 0,43 | 1,14 <18BMI | 248 | 0,880,118 (0,782-0,954) | 0,620 | 1,02
0,847 0,860
>35 340 0,842:0,100 | (0,780-0,890) | 0,43 | 1,09 19-248MI | 1098 | 0,878+0,116 | (0,800-0,940) | 0,550 | 1,02
p* 0,009 Postpartum 0,860
0,840 2ndhourSl | oc oommi | 762 | 0,875 0,128 (0,782-0,94) | 0,550 1,02
<19 218 0,892:0,139 | (0,790-0,960) | 0,64 | 1,16 0,860
0,840 30-34BMI | 426 | 0,8740,11 (0,800-0,933) | 0,640 | 0,91
2024 | 696 0,883:0,124 | (0,800-0,960) | 0,55 | 1,08 o* 0,803
0,840 * ) )
Postpartum 2nd hour SI | 25-29 | 784 0,878+0,115 | (0,800-0,930) | 0,62 | 1,06 Unidirectional Variance Analysis
0,860
30-35 | 4% 0,867:0,115 | (0,780-0,930) | 0,64 | 1,08
0,860 Discussion
>35 340 0,866:0,107 | (0,790-0,930) | 0,62 | 1,01
p* 0,018 There are some parameters and methods for evaluating

* Unidirectional Variance Analysis

blood loss after delivery, such as using a calibrated drape
placed under the patient’s buttocks, a decreased hematoc-
rit level over 10%, or a visual estimation of blood loss (10,
18). Unfortunately, obstetricians sometimes suffer from
these subjective methods and late laboratory results.
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There is a new insight tool for Sl that is being recommen-
ded as a possible indicator of PPH (13). Heart rate and sys-
tolic or diastolic blood pressure alone is not enough for the
evaluation of postpartum blood loss (19, 20). In this study,
we aimed to demonstrate the reference values of Sl both
prepartum and immediately postpartum.

The mean Sl was still higher after postpartum at the second
hour (0.81+0.12) compared to prepartum (0.76 + 0.07). In
a previous study, for gestational ages between 33 week 0
day —36 week 6 days and above 37 weeks 0 day, the mean
+ SD Sl values found were 0.82 + 0.14 and 0.79 + 0.13 res-
pectively (21). These values are slightly higher than in the
present study which found the prepartum Sl as 0.76 + 0.07.
In non-obstetrics, Sl ranges were reported as 0.5-0.7 9,
even in the prepartum period in our study the Sl was higher
(0.76 £ 0.07). In a large study, Taylor et al. found that the SI
range was 0.46 (5th percentile) -1.07 (95th percentile) (22),
and in another study, the mean Sl values were 0.70; 0.69;
0.68 at 30 minutes, one hour, and 2 hours after delivery
respectively (23). However, our study’s mean S| values
were 0.85; 0.84; 0.81 at 30 minutes, one hour, and 2 hours
postpartum respectively. We can explain why our values
were higher than of those because while our study depen-
ded on the definition of PPH as blood loss >1000 ml at de-
livery according to ACOG 2017, Taylor et al.’s definition
method of PPH was unclear and Borovac et al. defined PPH
as blood loss >500 ml in vaginal delivery according to the
WHO recommendation (9, 10, 22, 23). In 2019, Borovac et
al. observed that Sl tended to stabilize minutes after birth,
in our study this stabilization occurred at 30 minutes after
birth (23).

Also, we calculated the percentiles of Sl between the BMI,
parity, and age groups. A small woman may become symp-
tomatic with 300-500 cc of bleeding after birth, while a
large woman may not give symptoms or signs with 1000 cc
of bleeding (13). First delivery can be scary for young wo-
men and this led us to think about encountering a high he-
art rate. For these reasons, we decided to create the BMI,
parity, and age groups. We did not find significant differen-
ces between the BMI groups but nulliparity and youngest
women had high Sl values at some postpartum period and
these were stated at the result section. Borovac et al. stu-
died postpartum Sl values between BMI and age groups
and they did not find any differences for age groups but
their study population was very small as 186 participants
while ours had 2534 participants (23).

Cardiac output (CO) is a multiplier of systolic blood pres-
sure, and CO is increased in pregnancy. Following delivery
there is an immediate rise in CO (increases by 60-80%),
then, a rapid decline occurs to pre-labor values approxima-
tely within one hour of delivery (24). Cardiac physiology
changes at the different stages of labor, so S| could be af-
fected by these changes. To the best of our knowledge,
there was no other study that measured prepartum and
postpartum Sl at an exact time in a large cohort in the lite-
rature. In our study, we demonstrate the changes of Sl in
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both the prepartum and especially the early postpartum
period.

In a current study, a group with a BMI of 30 kg/m2 or more
had the lowest mean Sl values compared with the 19-24
kg/m2 and 25-29 kg/m2 groups; however, in our groups
there was no difference in Sl values regarding BMI (23).
Patients with episiotomy or perineal tears are likely to have
more pain and the result of pain an increased heart rate is
inevitable (25). This is a weakness of our study because we
did not differentiate patients with or without an episio-
tomy/perineal tears. First pregnancies in our region are of-
ten referred to as our hospital, and episiotomy is generally
performed in the first births. Because the pain of an episi-
otomy or small perineal tears increase heart rate, our Sl re-
ference values were higher than previous studies for the
postpartum period (22, 23). Our episiotomy rate was 21%
while other studies’ episiotomy rate was 31%.21 In this
study, we only made a visual estimation of diagnoses of
PPH which confirmation via not decline over 10% in hema-
tocrit levels (11, 12), because we did not have a calibrated
drape for measure blood loss, nor did we evaluate weight
gauzes and compresses for any patient. Similarly, Taylor et
al. and Nathan et al. also used the method of visual estima-
tion of blood loss during the postpartum period, diffe-
rently, they defined PPH as blood loss over 500 ml after va-
ginal delivery (22, 26), Borovac et al. used special
bedspread that measures the blood loss (23). On the other
hand according to many studies, the shock index threshold
of >0.9 is indicating a need for referral, > 1.4 indicating the
urgent need for intervention in tertiary facilities and > 1.7
indicating a high chance of adverse outcome (14-15), and
in another study, an obstetric Sl of more than 1 seems to
be a useful adjunct in predicting the need for blood pro-
ducts (16). However, our postpartum 30th min and 2nd-
hour SI mean values were 0.85 and 0.84 respectively, these
are very near to 0.9 and our patients had no even diagno-
ses of PPH. Tanacan et al. defined SI and peak S| at post-
partum 1th hour as 0.76 £ 0.13 and 0.82 + 0.09 respectively
in healty control group and they used visual estimation of
blood loss method for PPH (>1000 ml at CS and >500 ml at
vaginal delivery) (27). The reason for these differences can
be explained since using a different definition of post-
partum hemorrhage in our study as above mentioned. Be-
cause of that, the ACOG’s new recommendations for defi-
nition of postpartum hemorrhage may be right, because
none of our patients had symptoms of hemorrhage even if
some patients hematocrit levels decreasing up to 10% .
Therefore, the Sl values at 95 percentils occurred as 1 in
our some patient. So that, further studies are needed to be
discussed for new ACOG recommendation (11).

The strength of this study was designed prospectively and
studied within a large population. The limitation of this
study was that patients underwent CS were not included
and patients with or without episiotomy/perineal tears
were not evaluated separately because of the study design.
In conclusion, S| can be used to assess the status of the
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mother and blood loss as a good parameter and should be
noted in the patient folder for helping labor room workers
who have some discrepancies among themselves to define
PPH. Of course, to diagnose a postpartum hemorrhage by
using Sl, the reference values of the Sl are needed first. In
our study, reference values for shock indexes prepartum
and postpartum 30. minutes, and 1st and 2nd hours after
vaginal delivery were obtained while we used ACOG’s re-
cent recommendation for the definition of PPH as blood
loss over 1000 ml even in vaginal delivery.
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