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Hospital transfer for patients with postpartum hemorrhage
in Yokohama, Japan: a single-center descriptive study
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Aim: To describe the transport time and timing of transfer of patients with postpartum hemorrhage to a tertiary care institution in
an urban area.

Methods: We included patients with postpartum hemorrhage transferred to our hospital from a perinatal care facility. We defined
transfer time as the time between the referring physician’s request for transfer and the patient’s arrival at our hospital. We examined
transfer time and its breakdown, the shock index before and after transfer, and the prognosis.

Results: Overall, 79 patients with postpartum hemorrhage were transported to our hospital within a median (interquartile range) of
53 min (47–63 min). In 70 cases (89%), the request for transport was made before the shock index reached 1.5, and two cases had
cardiac arrest during transport.

Conclusions: Most patients who were transferred to our hospital were transferred according to the criteria recommended by the
guideline. However, the occurrence of cardiac arrest during transport indicates the need to shorten the time from transfer requests
to emergency calls by strengthening cooperation with regional perinatal care facilities.
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INTRODUCTION

POSTPARTUM HEMORRHAGE (PPH) is a major
cause of maternal mortality worldwide.1 In Japan,

PPH is the main cause of maternal death, accounting for
19% in the last 10 years.2–4 Most PPH associated deaths
occur due to a reduction in circulating plasma volume,
leading to a depletion shock, due to delayed diagnosis
and treatment. The “Guidelines for Handling Critical
Obstetric Hemorrhage 2017” in Japan recommend trans-
porting the patient to a higher medical institution as soon
as PPH is determined.5 However, an analysis of 213
deaths in Japan noted delayed transport to a higher medi-
cal institution in 30 cases.6,7

In Japan, the perinatal transfer system to hospitals has
been established on a prefectural basis. The Kanagawa

Prefecture, where our hospital is located, is divided into six
blocks and 28 hospitals are designated as hospitals with peri-
natal emergency services.8 The Tokyo Prefecture has estab-
lished a comprehensive perinatal center that accepts all
cases, shortening the time required to select a recipient cen-
ter.9 In the Netherlands, if maternal transport is required, the
law requires an arrival time from the emergency call to a
higher medical institution within 45 min.10 However,
despite the abovementioned efforts, guidelines do not pro-
vide a standard transfer time, and we could not find any
studies on the transfer time of PPH patients in Japan. There-
fore, this study aimed to describe the transport time and tim-
ing of transfer of patients with PPH to a tertiary care
institution in an urban area.

METHODS

Study patients

WE UNDERTOOK A retrospective cohort study on
all patients with PPH transferred to our hospital

by ambulance, and covered by the hospital’s original sys-
tem, “Puerperium call” from April 2016 to March 2020.
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When an obstetrician receives a patient with PPH, the
emergency physician issues the “Puerperium call.” Resul-
tantly, the laboratory prepares blood products, an operat-
ing room is secured, and emergency physicians and
obstetricians begin to prepare for the initial response. We
excluded cases that did not meet the definition of PPH.
Postpartum hemorrhage has traditionally been defined as
a blood loss of 500 mL or 1,000 mL after a vaginal birth
or cesarean section, respectively.11,12 However, in recent
years, it has been recommended that PPH be defined as
bleeding of more than 1,000 mL or bleeding with signs
of low circulation within 24 h after delivery, regardless
of whether the birth is vaginal or by cesarean section,
and this definition was adopted in this study.13,14 Cases
with missing data on vital signs and time course of trans-
port were excluded.

Patient-related and clinical data

Patient-related and clinical data were collected. The causes
of PPH were classified into four categories: tonus due to
poor uterine contraction, trauma due to laceration or hema-
toma, tissue due to placental remnant or adherent placenta,
and thrombin due to coagulation disorder. The time zone of
the transfer request was defined as day shift, from 9:00 a.m.
to 5:00 p.m., and other times. Transfer time was divided into
the following four categories: (i) from transfer request to
emergency call, (ii) from emergency call to arrival of the
emergency team, (iii) from arrival of the emergency team to
beginning of transport, (iv) from beginning of transport to
hospital arrival. Patient information and time lapse data were
extracted from medical records and emergency transport
records.

Shock index

The shock index (SI) is commonly used as an indicator
of PPH severity and urgency and reported to be more
useful than vital signs.15,16 In Japan, guidelines and
obstetric emergency workshops such as the Japan Mater-
nal Lifesaving System Promotion Council (JCIMELS)
and Advanced Life Support in Obstetrics (ALSO) recom-
mend considering transfer to a higher-level medical insti-
tution for SI of 1.0 or higher, and the patient should be
transferred to a higher-level medical institution for SI of
1.5 or higher.7,17 Thus, the SI is an important indicator
of the severity of PPH. Therefore, in this study, we
examined the SI at the time of the transfer request and at
the time of arrival at the hospital, as well as the change
in SI before and after transfer.

Cardiac arrest cases

Cases in which cardiac arrest occurred during or after trans-
port were considered separately. The SI at the time of trans-
fer request and transfer time were examined to determine
whether there was a need for improvement in the transfer
process.

Statistical analysis

We used descriptive statistics with all variables in this study.
First, we calculated the median and interquartile range for
age (years), birth to transfer request (min), transfer time
(min), time from transfer request to emergency call (min),
time from emergency call to arrival of the emergency medi-
cal team (EMT )(min), time from arrival of EMT to begin-
ning of transport (min), time from beginning of transport to
hospital arrival, SI at the time of transfer request, and SI at
the time of hospital arrival. We also calculated frequencies
and percentages of each diagnosis (tonus, trauma, tissue,
and thrombin), cardiac arrest on arrival, and poor neurologi-
cal prognosis. All analyses were carried out using JMP� 15
(SAS Institute Inc., Cary, NC).

RESULTS

Patient selection

DURING OUR STUDY ’s 4-year period, a “Puerperium
call” was issued in 101 cases, 11 of which did not meet

the definition of PPH. Among these cases, 11 had insuffi-
cient data; thus, 79 cases were finally included in the study
(Fig. 1).

Patients’ characteristics

The median (interquartile range [IQR]) age was 29 (33–37)
years. Trauma was the most common diagnosis in 36 cases
(46%), tonus in 27 (34%), and bleeding from tissue in 16
cases (20%). No cases were transported with thrombin. The
median (IQR) of transfer time was 53 (47–64) min. The
most time-consuming breakdown of transfer time was from
beginning of transport to hospital arrival with a median
(IQR) of 17 (13–20) min. The next longest time was from
transfer request to emergency call with a median time of 15
(8–22) min. The median (IQR) SI at the time of transfer
request was 0.87 (0.67–1.10) and at the time of arrival at our
hospital was 0.85 (0.69–1.13). There were no deaths, but
two cases of cardiac arrest on arrival and one of poor neuro-
logical prognosis (Table 1).
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Shock index before and after transfer

Thirty-seven of the cases (47%) had SI less than 1.0 both
before and after transfer. In 70 of the cases (89%), the
request for transfer was submitted before the patient reached
SI of 1.5, which is the criteria for transfer per guideline.

There were seven severe cases with SI of 1.5 or more at the
time of arrival, some with high SI and some with low SI at
the time of transfer request. Two cases with cardiac arrest at
hospital arrival already had SI of at least 1.5 at the time of
transfer request (Fig. 2).

Cardiac arrest cases

Two cases of cardiac arrest occurred, both due to uterine
rupture; they were resuscitated after arrival at the hospital,
and treated with total hysterectomy and endovascular treat-
ment. Case 1 had a transfer time of 65 min and an SI of 1.71
at the time of transfer request, and was discharged home on
foot on day 22 of admission. Case 2 had a transfer time of
44 min and an SI on transfer of 3.50. Although the patient
was resuscitated, the neurological prognosis was poor due to
hypoxic encephalopathy (Table 2).

DISCUSSION

IN THIS STUDY, we described the transport time and
timing of transfer of postpartum hemorrhage cases to

higher medical institutions in urban areas. We found that
patients with PPH were transferred to a higher medical insti-
tution within a median (IQR) of 53 min (47–63 min). In
89% of cases, the transfer request was made before the SI
reached 1.5. The median (IQR) SI before and after transfer
was 0.87 (0.67–1.10) and 0.85 (0.69–1.13), respectively,
with no worsening of SI. In addition, there were two cases
of cardiac arrest during transport.

In 90% of the PPH cases transferred to our hospital, the
transfer was done before SI was greater than 1.5, which is
recommended by the guidelines. It has been reported that
death occurs within 1–3 h from the first sign of PPH.6 The

Fig 1. Flow of patient selection in this study of patients with postpartum hemorrhage (PPH) transferred to hospital from a perinatal

care facility.

Table 1. Characteristics of patients with postpartum hem-

orrhage transferred to hospital from a perinatal care facility

Characteristics Frequency (%) or

median (IQR)

Age 33 (29–37)
Diagnosis

Tonus 27 (34)

Trauma 36 (46)

Tissue 16 (20)

Thrombin 0 (0)

Transfer requests during the day shift 22 (28)

Birth to transfer request (min) 186 (99–285)
Transfer time (min) 53 (47–64)
From transfer request to emergency call 15 (8–22)
From emergency call to arrival of EMT 6 (5–8)
From arrival of EMT to beginning

of transport

14 (12–17)

From beginning of transport to

hospital arrival

17 (13–20)

Shock index at the time of transfer request 0.87 (0.67–1.10)
Shock index at the time of hospital arrival 0.85 (0.69–1.13)
Cardiac arrest on arrival 2 (3)

Mortality 0 (0)

Poor neurological prognosis 1 (1)

EMT, emergency medical team; IQR, interquartile range.
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median (IQR) transfer time to our hospital was 53 min (47–
63 min), and there was no increase in the median SI before
and after transfer. This result suggests that patients were
transferred to a higher medical institution at an appropriate
time before the increase in blood loss and hemorrhagic
shock progression worsened the SI. One of the reasons is the
cooperative relationship in the community, and that referring
doctors request transport at the right time. We aim to reduce
the hurdle of transfer by building effective interpersonal
relationships with the local hospital staff and educating them
on PPH handling through the hosting of JCIMELS in the
hospital. In 90% of cases, the request for transfer was sub-
mitted before the patient reached an SI of 1.5, which is the
criteria for transfer per guideline. This could be a result of
our efforts, and also because the city of Yokohama, where
our hospital is located, has an extensive transportation net-
work and ample medical facilities that shorten the duration
of ambulance transport. In Yokohama City, the average time

from the beginning of transport to arrival is 9.2 min, shorter
than the national average of 11.6 min.18,19

Two patients had cardiac arrest during transfer; thus, it is
important not only for a referring physician to request trans-
port at the appropriate time, but also to shorten the transport
time. The transfer time was divided into several categories: (i)
time from transfer request to emergency call, (ii) time from
emergency call to arrival of the emergency team, (iii) time
from arrival of the emergency team to beginning of transport,
(iv) time from beginning of transport to patient arrival. Com-
pared to the average of all emergency transports in Yokohama
City, categories (ii) and (iii) were shorter.19 However, category
(iv), with a median (IQR) of 17 min (13–20 min), was longer
than the average 9.2 min in Yokohama City.18 This time is
difficult to shorten because critically ill patients are trans-
ported from a wide area. However, it may be possible to
shorten category (i). In fact, in one of the cases of cardiac
arrest during transport the SI at the time of the request for

Fig 2. Classification of patients with postpartum hemorrhage according to the shock index (SI) at the time of transfer request and

arrival at the hospital. Data are shown as the number of cases (percentage).

Table 2. Comparison of cardiac arrest cases among patients with postpartum hemorrhage transferred to hospital from a perina-

tal care facility

Transfer

time (min)

From transfer

request to

emergency

call (min)

From

emergency

call to arrival

of EMT (min)

From arrival

of EMT to

beginning of

transport (min)

From beginning

of transport

to hospital

arrival (min)

Shock index

at the time

of transfer

request

Shock index

at the time

of hospital

arrival

Median of all

cases (IQR)

53 (47–64) 15 (8–22) 6 (5–8) 14 (12–17) 17 (13–20) 0.87 (0.67–1.10) 0.85 (0.69–1.13)

Case 1 65 34 3 13 15 1.71 Cardiac arrest

Case 2 44 �1 9 23 16 3.50 Cardiac arrest

EMT, emergency medical team; IQR, interquartile range.
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transfer was 1.71, which required immediate transport, but (i)
took 34 min (Table 2). The delay of (i) might be associated
with the preparation of a referral letter and explanation to the
patient and family. Eliminating the need for referral letters
could reduce this time. In addition, our hospital, which oper-
ates a doctor car service, is considering introducing a system
in which emergency physicians and obstetricians visit the
obstetrics hospital and perform resuscitation or make an emer-
gency call as soon as a transport request is received.

Our study had a few limitations. First, it was a single-
center, retrospective study. There are large regional differ-
ences in transportation time, and it is desirable to undertake
comparisons in each region. Furthermore, our sample size
was limited. We also could not examine the treatment by the
referring doctor. Most patients were transferred from small
hospitals with one or two obstetricians, but some were trans-
ferred from higher medical institutions for endovascular
treatment or emergency surgery, and their condition might
not have worsened during transportation because they had
received adequate treatment by their referring doctors.

CONCLUSIONS

THE STUDY DESCRIBED the transport time and tim-
ing of transfer of PPH cases to higher medical institu-

tions in urban areas. We found that patients with PPH were
transferred to a higher medical institution in less than 1 h. In
addition, two cardiac arrests occurred during transport.

ACKNOWLEDGMENTS

WE THANK THE staff at the Advanced Critical Care
and Emergency Center and the Perinatal Center for

Maternity and Neonates, Yokohama City University Medical
Center, for their cooperation.

DISCLOSURE

APPROVAL OF THE research protocol: Ethics Com-
mittee of Yokohama City University (approval no.

B200700036).
Informed consent: N/A.
Registry and registration no. of the study/trial: N/A.
Animal studies: N/A.
Conflict of interest: None.

ETHICS APPROVAL

THE PROTOCOL FOR this research project was
approved by a suitably constituted Ethics Committee,

and conforms with of the Declaration of Helsinki.

REFERENCES

1 Lale S, Doris C, Alison G et al. Global causes of maternal
death:WHO systematic analysis. Lancet Glob. Health 2014;
2: e323–33.

2 Hasegawa J, Katsuragi J, Tanaka H et al. Decline in maternal
death due to obstetric haemorrhage between 2010 and 2017 in
Japan. Sci. Rep. 2019; 9: 11026.

3 Sato M, Kondoh E, Iwao T et al. Nationwide survey of severe
postpartum hemorrhage in Japan: an exploratory study using
the national database of health insurance claims. J. Matern.
Fetal Neonatal Med. 2019; 32: 3537–42.

4 Recommendations for Maternal Safety 2019 Vol.10 [home-
page on the Internet]. Committee for the Review and Evalua-
tion of Cases of Maternal Death, Japanese Society of
Obstetricians and Gynecologists: [updated Sep 2020; cited 10
Apr 2021]. Available from: https://www.jaog.or.jp/wp/wp-
content/uploads/2020/11/botai_2019.pdf

5 Guidelines for Responding to Obstetric Crisis Bleeding 2017
[homepage on the Internet]. Japan Society of Anesthetic
Sciences: [updated Nov 2017; cited 10 Apr 2021]. Available
from: https://anesth.or.jp/files/pdf/guideline_Sanka_kiki.pdf

6 Lewis G. Reviewing maternal deaths to make pregnancy safer.
Best Pract. Res. Clin. Obstet. Gynaecol. 2008; 22: 447–63.

7 Hasegawa J, Sekizawa A, Tanaka H et al. Current status of
pregnancy-related maternal mortality in Japan: a report from
the Maternal Death Exploratory Committee in Japan. BMJ
Open 2016; 6: e010304.

8 Kanagawa Prefecture Perinatal Care Plan [homepage on the
Internet]. Kanagawa Prefecture Health Care Bureau, Health
Care Department, Medical Division: [updated Apr 2014; cited
10 Apr 2021]. Available from: https://www.pref.kanagawa.jp/
docs/t3u/cnt/f100366/index.html#syu-sanki-keikaku

9 Outline of the Tokyo Metropolitan Maternal Lifesaving Trans-
port System [homepage on the Internet].Tokyo bureau of
social welfare and public health: [cited 10 Apr 2021]. Avail-
able from: https://www.fukushihoken.metro.tokyo.lg.jp/iryo/
kyuukyuu/syusankiiryo/botaikyuumei.html

10 Wiegers TA, Borst J. Organisation of emergency transfer
inmaternity care in The Netherlands. Midwifery 2013; 29:
973–80.

11 WHO recommendations for the prevention and treatment of
postpartum haemorrhage. [homepage on the Internet]. WHO:
[updated Dec 2018; cited 10 April 2021]. Available from:
https://www.who.int/reproductivehealth/publications/
maternal_perinatal_health/9789241548502/en/

12 Dahlke JD, Mendez-Figueroa H, Maggio L et al. Prevention
and management of postpartum hemorrhage:a comparison of
4 national guidelines. Am. J. Obstet. Gynecol. 2015; 213:
e1–10.

13 Menard MK, Main EK, Currigan SM. Executive summary of
the reVITALize initiative: standardizing obstetric data defini-
tions. Obstet. Gynecol. 2014; 124: 150–3.

� 2021 The Authors. Acute Medicine & Surgery published by John Wiley & Sons Australia, Ltd on behalf of
Japanese Association for Acute Medicine.

Acute Medicine & Surgery 2021;8:e716 Hospital transfer for PPH patients 5 of 6

https://www.jaog.or.jp/wp/wp-content/uploads/2020/11/botai_2019.pdf
https://www.jaog.or.jp/wp/wp-content/uploads/2020/11/botai_2019.pdf
https://anesth.or.jp/files/pdf/guideline_Sanka_kiki.pdf
https://www.pref.kanagawa.jp/docs/t3u/cnt/f100366/index.html#syu-sanki-keikaku
https://www.pref.kanagawa.jp/docs/t3u/cnt/f100366/index.html#syu-sanki-keikaku
https://www.fukushihoken.metro.tokyo.lg.jp/iryo/kyuukyuu/syusankiiryo/botaikyuumei.html
https://www.fukushihoken.metro.tokyo.lg.jp/iryo/kyuukyuu/syusankiiryo/botaikyuumei.html
https://www.who.int/reproductivehealth/publications/maternal_perinatal_health/9789241548502/en/
https://www.who.int/reproductivehealth/publications/maternal_perinatal_health/9789241548502/en/


14 Committee on Practice Bulletins Obstetrics. Practice Bulletin
No. 183: Postpartum Hemorrhage. Obstet. Gynecol. 2017;
130: 168–86.

15 Pacagnella RC, Souza JP, Durocher J et al. A systematic
review of the relationship between blood loss and clinical
signs. PLOS One. 2013; 8: 57594.

16 Nathan HL, El Ayadi A, Hezelgrave NL et al. Shock index:
an effective predictor of outcome in postpartum haemor-
rhage? BJOG 2014; 122: 268–75.

17 Hashii K, Yamahata Y, Suzuki T. Evaluation and care proto-
col for maternal emergencies: the basic J-CIMELS protocol
derived from the Kyoto protocol. Hypertens. Res. Pregnancy
2020; 8: 4–14.

18 Yokohama City Emergency Services Review Committee, Six-
teenth Report [homepage on the Internet]. Yokohama City
Emergency Services Review Committee: [updated Mar 2019;
cited 10 Apr 2021]. Available from: https://www.city.
yokohama.lg.jp/kurashi/bousai-kyukyu-bohan/kyukyu/kento/
sonota.files/0069_20190312.pdf

19 Current status of emergency and rescue [homepage on the
Internet]. Fire and Disaster Management Agency: [cited 10
Apr 2021]. Available from: https://www.fdma.go.jp/
publication/#rescue

� 2021 The Authors. Acute Medicine & Surgery published by John Wiley & Sons Australia, Ltd on behalf of
Japanese Association for Acute Medicine.

6 of 6 K. Shimada et al. Acute Medicine & Surgery 2021;8:e716

https://www.city.yokohama.lg.jp/kurashi/bousai-kyukyu-bohan/kyukyu/kento/sonota.files/0069_20190312.pdf
https://www.city.yokohama.lg.jp/kurashi/bousai-kyukyu-bohan/kyukyu/kento/sonota.files/0069_20190312.pdf
https://www.city.yokohama.lg.jp/kurashi/bousai-kyukyu-bohan/kyukyu/kento/sonota.files/0069_20190312.pdf
https://www.fdma.go.jp/publication/#rescue
https://www.fdma.go.jp/publication/#rescue

