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This retrospective study was undertaken to evaluate and identify some difficulties encountered in the
process of interhospital transport of pediatric critically ill patients from remote hospitals to the Pediatric
Intensive care unit (PICU) of the Department of Pediatrics, Faculty of Medicine Siriraj Hospital.  The study
was conducted between 1st June, 2001 and 30thJune, 2003. Total number of patients transferred to PICU were
36. Most patients suffered from respiratory diseases (14 cases, 38.9%) and cardiovascular diseases (8 cases,
22.2%) prior to transfer. Five patients (13.9%) had cardiac arrest and required CPR prior to the transfers.
Twelve cases (30%) were transferred at the parentsû request or and due to socioeconomic problems. All
patients were transported by ambulance.  The longest transfer duration was from a hospital in Chiangmai
province (11 hours by road transfer). The majority of accompanying medical personnel were nurses (55.5%)
with no experience in intensive care pediatrics. In no cases were any doctors or trained paramedics presented
with the transport team. Prior to transportation, the PICU physician was phone-contacted by the referring
physician. The patientsû status prior to being transferred to PICU were as follows; 23 cases (63.9%) were
intubated, 4 (11.1%) cases had intravenous cut down and 10 (27.8%) were infused inotropic drug.  None of
 the patients had any record on important patientûs data (e.g. vital signs, oxygen saturation) or adverse events
during transport such as equipment problems and clinical deteriorations.  Twenty eight patients (77.8%) stayed
in PICU average length of less than 7 days.  Eleven patients died (mortality rate of 30.5%).  In conclusion,
the major obstacle in properly transporting patients to the PICU was the lack of experience/knowledge
of transport team to perform safe transfer in pediatrics during transport. The second problem was lack
of documentation or record of vital signs and adverse events observed during the transfer.  Organization of
effective team working in pediatric transfer to PICU is inevitably needed to improve the outcome of these
critically ill patients.
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Pediatric patients transported to tertiary cen-
ters are usually in respiratory failure, shock or multiple
organ dysfunctions. The Pediatric Intensive Care Unit
(PICU) in Thailand, both in government and private
hospitals, have limited number of beds and are usually
fully occupied nearly all the time(1). Pediatric diseases
and injuries do not usually occur near a tertiary care.
This has led to a long distance transfer of such pa-

tients to seek definitive or higher level of care(2). Criti-
cal issues in transporting patients in critical care was
how to maintain and stabilize patients on the way as a
mobile ICU(3). The quality of transports depends on
the quality of transport vehicles, equipments and the
skills of the transport team to monitor, assessing pa-
tients and to give appropriate measures of resuscita-
tion whenever needed(4,5). The American Academy of
Pediatrics recommends that a pediatric transport sys-
tem should be capable of rapidly delivering advanced
and skilled pediatric critical care at the patients bed-
side, at the referring hospital, and be able to maintain
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that level of care during transport to the receiving hos-
pital(6). During the transfer, there are several risks of
adverse events which could occur such as disconnec-
tion of monitor, empty batteries or oxygen tank, leak of
venous access, accidental extubation, etc(7). Further-
more, the condition of patients could be deteriorated
such as developing hypotension, hypoxemia, cardiac
arrhythmia, hypothermia, etc. Some studies demon-
strated that incidence of these physiological changes
could be as high as 68% even in intra-hospital trans-
port(8-9). The standard of pediatric inter-hospital trans-
port should be set up and be evaluated for the better
quality of care. Such establishment of standard requires
a better organization, experiences, budgets, and
special training programs for the transport team(10).

Material and Method
Medical records of the inter-hospital trans-

ported patients to the PICU of the Department of Pedi-

atrics, Siriraj Hospital between June 1st, 2001 and June
30th, 2003 were retrospectively reviewed. Data collected
included the patientûs age, locations of the referring
hospital, reasons for transport, duration of the trans-
port, diagnosis of the patient, notifications made prior
to transport, adequacy of pre-transport information,
mode of transportation, and the condition of the
patient at the time of arrival at the receiving hospital.

Results
I. Demographic data (Table 1)

There were a total number of 36 patients trans-
ported to Siriraj PICU, comprising 44.5% male and 55.5%
female. Their age range was from 4 months to 13 years
old. With majority being between 1-6 years of age.

II. The location of referring hospitals  (Table 2)
Patients were referred from 29 hospitals to our

PICU. Most of these hospitals located in Bangkok and

Table 2. The location of referring hospitals

Location of the referring hospital Private cases (%) Government cases (%) Total cases (%)

Bangkok and territory 17  (58.6)   6 (20.7) 23 (79.3)
Other province   1 (3.5)   5 (17.2)   6 (20.7)
Total 18  (62.1) 11 (37.9) 29 (100)

Age (years)                                   sex Total cases (%)

Male cases (%) Female cases (%)

 < 1   2 (5.5)   2 (5.5)   4 (11.1)
1-6 10(27.7) 10(27.7) 20 (55.5)
7-12   3 (8.3)   8 (22.2) 11 (30.5)
> 12   1 (2.8)   0   1 (2.8)

Table 1. Patientsû demographic data

Reasons for referring cases (%)

1. No specialist   8 (22.2)
2. For further investigation or proper management   8 (22.2)
3. Request from parents or caregivers   7 (19.5)
4. Socioeconomic problems   5 (13.9)
5. For surgery   3 (8.3)
6. No intensive care facilities or no bed available in the ICU   3 (8.3)
7. Need of special equipments   2 (5.6)
Total 36 (100)

Table 3. Reasons for referring



J Med Assoc Thai Vol. 88 Suppl. 8  2005S88

nearby provinces with only one transport from
Chiangmai province, 700 km from Bangkok.

III. Reasons of referrals (Table 3)
Common reasons for referring were the require-

ment of specialists especially pediatric cardiologist
and for further investigations or proper management
(Table 3). However, several were transported to our
PICU at the request of the parents due to socioeco-
nomic problems.

Documents with transportation cases (%)

1. Referring letter 36 (100)
2. Copy of previous treatment before transport 10 (27.8)
3. Copy of important investigation   9 (25)
4. The radiographic results  (x-ray, CT scan, MRI .etc) No data

Table 4. Documents with the transportation

Disease / Diagnosis

a. Respiratory diseases
- Pneumonia with respiratory failure
- Pneumonia with effusion
- Foreign body aspiration
- Near drowning
- Acute Respiratory Distress Syndrome
- Tracheal stenosis

b. Cardiovascular diseases
- Myocarditis
- Congenital heart disease
- Rheumatic heart disease / severe carditis
- Pericardial effusion
- Kawasaki disease
- Supraventricular tachycardia

c. Neurological diseases
- Encephalitis
- Ruptured cerebral arteriovenous malformation (AVM)

d. Infectious disease
- Dengue shock syndrome
- Dengue hemorrhagic fever (grade 3) with gastrointestinal bleeding
- Tetanus

e. Endocrinological diseases
- DM type I with diabetic ketoacidosis (DKA)

f. Hematological diseases
- Acute leukemia (T cell)
- Hemophilia A with subdural hematoma

g. Other
- Anaphylaxis

Total

cases

14
4
1
4
3
1
1

8
2
2
1
1
1
1

5
4
1

3
1
1
1

3
3

2
1
1

1
1

36

Table 5. Detail of patientsû diagnosis (n=36)
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IV. Mode of transportation and the transport team
All patients were transported by road in

ambulances. There was no MDs present in any of the
transport. Most patients were transported by nurses
and paramedics. There was no data about the experi-
ence of transport team and the ability to perform
pediatric resuscitation or endotracheal intubation in
case of patientsû deterioration during transport.

V. Preparation before transport. (Table 4)
All transportations were preceeded by phone-

contacts from the referring physicians to PICU. One
patient had been sent from the referring hospital 30
minutes prior to the call being made. Twenty three
patients (63.9%) had an endotracheal intubation
inserted prior to transportation. One patient came with
a tracheostomy. All patients had intravenous access
including peripheral lines (89%) and central lines
(11%). Ten patients (27.8%) received infusion of
inotropic drug during transfer.

VI. Patient care during transport
In no cases, there was any data containing

patients status and medical procedures performed
during the transport. One patient had endotracheal
tube obstruction from secretion and 5 patients had
hypotension at the time of arrival. Most of patients
(25 cases, 69.4%) arrived PICU after the working hours
(after 8 PM).

VII. Patientsû diagnosis and outcome
Diagnoses of patients were tabulated in

Table 5. Five patients (13.9%) had cardiac arrest and
needed cardiopulmonary resuscitation before transport
and four died after admitted to the PICU. Most
patients (28 cases, 77.7%) had the average length of
stays less than 7 days.

Eleven patients died (30.5%). Twenty-five
patients (69.4%) were successfully treated and were
discharged from PICU with one patient sent back to
the referral hospital after surgery.

Discussion
From this study, problems and obstacles to

proper transporting process have been identified and
categorized into 4 groups, i.e., (1) lack of proper mode
of transport, (2) unnecessary referrals and problems
related to the transport team, (3) lack of pre-transported
stabilization, and (4) lack of communication and lack of
record and documentation during the transport.

Lack of proper mode of transport
One intubated patient from Chiangmai prov-

ince, 700 km from Bangkok, was sent by road ambu-
lance, which took longer than 11 hours. During the
transport, they stoped to refill the oxygen source once,
on the way. The patient arrived with obstructed endot-
racheal tube and required emergency re-intubation on
arrival. In several countries, air ambulance such as
helicopters or fixed-wing air crafts to transport criti-
cally ill patients from remote area are available for
safer and shorter transport.11 Although, we have
private air ambulance for transportation in Thailand,
the cost of this mode of transport is too expensive for
most patients.

Unnecessary referrals
Most of referrals were appropriate by the medi-

cal reasons, i.e., no specialists available or for further
investigation and proper management. However, one-
third of the transport were due only to familyûs request
or from socioeconomic problems. Once the health care
system in Thailand is improved, these patients could
have stayed in improved ICU at secondary level hospi-
tals, in outlying area and thus avoiding transporta-
tions to Bangkok. By all means, families should be given
enough information about the necessity of transfer and
on the risks vs. benefits of transporting to the higher
level of care.

Lack of communication from the referring hospi-
tal and lack of patient assessment during transpor-
tation

Despite the fact that phone contacts were
made in the majority of cases, one patient had been
sent to our PICU 30 minutes prior to making such call.
There was no available communication system between
the transport team on ambulance to the PICU. Such
communication could have provided help in the stabi-
lization of patientsû condition during the transport, on
the way to PICU.

Lack of training of transport team
The transport team should be trained for the

knowledge of how to properly transport and stabilize
patients during the transport. They should be able to
perform emergency procedures such as endotracheal
intubation, defibrillation, and CPR. It is poignant
that in no case that were received by of our PICU, was
accompanied by appropriate documentation indicat-
ing patients  status during transport nor any action
taken to stabilize patients  condition on the way to the
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PICU. In 1990, a survey by American Academy of
Pediatrics found that only 28% of pediatric transpor-
tations were performed by the specialized pediatric
transport team(7). The pediatric emergency transport
program was essential and could reduce the cost of
treatment in the hospital(12).

Generally, after the call, the PICU should be
able to suggest treatment to stabilize patients before
patients left the referring hospitals. However, we found
that, all decisions, such as endotracheal intubation or
inotrope infusion were made only by the referral team.
Sometimes results of necessary investigations and the
X-ray films were not brought along with the patients.
As stated earlier, in all transports, no records or docu-
ments of what they had done or what they found
during transport was available. Such lack of informa-
tion sometimes affected the further treatment of
patients and made a study for quality improvement
difficult. In several studies, Pediatric Risk of Mortal-
ity Score was used to evaluate the severity of patients
prior to ICU admission.13 Kanter, et al. demonstrated
that adverse events during inter-hospital transport were
markedly reduced from 20% to 2 % by the specially
trained team(14-15). Furthermore, the transport teams
could reduce the mortality and could improve the ICU
outcome(16-19). This problem indicates that standard of
care in pediatric transportation in Thailand should be
set up as a national policy in future.

Conclusion
This study was performed to evaluate the

transportation of critically ill children to PICU at Siriraj
Hospital. The quality of transportation could be able
to systematically improved by better communication,
better documentation and more experience of the trans-
port teams. The establishment of special training course
for transport, the set up of a guideline and standard of
pediatric transportation should be done to improve
patients  outcome(20).
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