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Thailand
Anesthesia Profile (2015)

1,600 M.D. Anesthesiologists
3,000 Nurse anesthetists
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From registry to incident reports:

Lessons learned in Thailand

The Royal College of Anesthesiologists of Thailand
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Gathering of investigators from 7 medical schools



20 Hospitals

Ministry of Public Health



STRUCTURED DATA COLLECTION FORM (FORM 1)
PREOPERATIVE DATA

ANESTHESIA + SURGICAL DATA

POSTOPERATIVE DATA (24 HOURS POSTOP)



ST ST—
NTINeaE Ay dunnduvszinaing gmmsrbuaiih
Mutlticenter Study “msihsEdinazuniniaunsia p E_”,__] DDDD DDD‘
07! N et WA

case number ,

Cardiovascular

[Hypertension [

Adverse events specific form

| [ Pesiphera neuropet
| ot

melu1d)
nt (melu7

AID including aspirin

Intu- [First \
bator | SBG

trax

AUE9)
molu 24 2lxeusseidn




aspiration, awareness,

esophageal intubation, total spinal block,
oxygen desaturation, neurologic
re-intubation, complication,

difficult intubation, mismatch transfusion




cardiac arrest,

death (within 24 hr),

suspected myocardial infarction/ ischemia
suspected malignant hyperthermia,

drug error,

anaphylaxis/analphylactoid reaction,
equipment failure

personnel hazard




WORKSHOP AND RUN-IN PERIOD

Start 1 » All medical schools

» Regional hospitals




Start 2 » General hospital

» District hospital




ASA PS

2004 n=163000

81820 2005 June n=200000
(50.8%)

58487

(36.3%)

17248
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ANESTHESIA RELATED ADVERSE EVENTS

PULMONARY ASPIRATION A

ESOPHAGEAL INTUBATION 44

DESATURATION 521
REINTUBATION 209
DIF INTUBATION 243

FAILED INTUBATION 3.4

2.7 :10000

4.1 : 10000

31.9 : 10000
19.4: 10000
22.9 : 10000

3.1: 10000

Other countries

0.01-0.11%
6.7% AIMS
1.75%

0.09-0.19%
4%
1.5-8.5%
0.13-0.5%



ANESTHESIA RELATED ADVERSE EVENTS

TOTAL SPINAL 3}
AWARENESS

COMA / CVA / CONVULSION
NERVE INJURY
SUSPECTED MI/ISCHEMIA

1.3 : 10000

41 3.8:
/8 4.8 :
32 2.0 :
44 2.7

10000
10000
10000
10000

Other countries

0.2-1.5%
0.5-4:10000
16%(ASAcc)
1:50000
1:150000



ANESTHESIA RELATED ADVERSE EVENTS

UNPLANNED ICU
UNPLANNED HOSPITAL
PERSONNEL HAZARD
EQUIPMENT MALFUNCTION

DRUG ERROR
ANAPHY LAXIS/ANAPHYLACTOID

117
16
24
56

22
34

7.2

: 10000
1.0:
1.5:
3.4

1.3:
2.1 :

10000
10000
10000

10000
10000

Other countries

2% (cc)

7% (AIMS)
1:25000-40000
3% (AIMS)



o N o O B~ W N P

LEADING CAUSE OF ARREST
OR DEATH (n=524)

BLEEDING 200  (38.2%)
CNS TRAUMA 66  (12.6%)
SEPSIS 66  (12.6%)
HYPOXIA 38  (7.3%)
HEART FAILURE 27  (5.2%)
CNS NONTRAUMA 20  (3.8%)
SURGICAL ERROR 14 (2.7%)

SUSP M 13 (2.5%)



63

TRAUMA BRAIN SEPSIS HEART HYPOXIA
FAILURE

LEADING CAUSE OF ARREST OR DEATH (n=524)




ANESTHESIA RELATED ADVERSE EVENTS

CARDIAC ARREST

DEATH

(24hr)

504

462

31:10000
1:325
28:10000
1:355



PERIOPERATIVE DEATH (24hr)

NETHERLAND 8.8/10000
(ANAESTHESIA 2001, 56:1141-53)

THAILAND 28/10000
ARREST DEATH
Type of hospitals P < 0.001

*ASA PS P =0.001



MORTALITY RATE : THAILAND

Other countries

ASAPS 1 S) 0.006%  0-0.3%

ASA PS 2 34 0.06% 0.3-1.4%

ASA PS 3 98 0.6% 1.8-5.4%
4 184 5.7% 7.8-25.9%
S)

141 38.1% 9.4-57.8%

ASA PS
ASA PS



Risk factors of perioperative
death
at a university hospital in

hailand :
a reqgistry of 50,409 anesthetics

Chulalongkorn University



Results

50409 Database of surgery under anesthesia

108 patients with 24 hr-perioperative arrest

80 patients with 24 hr-perioperative death (74.0%)



Intraoperative cardiac arrest 10:10000
24-hr perioperative cardiac arrest 21:10000

Asian Biomedicine Vol. 2 No. 1 February 2008;51-58

Original article

_ Risk factors of perioperative death at a university
ARl a [ W (I o1 (=To MY [ SO V2 KO 1010 /O 1) s pital in Thailand: a registry of 50,409 anesthetics

Oranuch Kyokong, Somrat Charuluxananan, Thewarug Werawatganon,
Nuchnapang Termsombatborworn, Fontip Leelachiewchankul
Department of Anesthesiology, Faculty of Medicine, Chulalongkorn University, Bangkok 10330,

Thailand

Background: As asite of the Thai Anesthesia Incidents Study (THAI Study) of anesthetic adverse outcome, we
continued the institutional data collection to determine incidence of cardiac arrest, mortality rate and risk factors
representing a Thai University hospital.
Methods: Between July 2003 and December 2006, an anesthesia registry was conducted at King Chulalongkorn
Memorial Hospital. Anesthesiologists were requested to record perioperative variables and adverse outcomes
including perioperative mortality (i.c., event of death since the conduction of anesthesia until the end of 24-hour
postoperative period) on a structured data-record form. Details of events were reviewed by three independent
anesthesiologists who determined the causes by consensus. Logistic regression identified characteristics
associated with mortality within 24-hr P<0.05 that were considered significant.
Results: Among 50,409 cases in the registry, 108 patients experienced perioperative cardiac arrest with 80 fatalities.
The incidences of intraoperative, and 24-hr perioperative cardiac arrest were 10.32 and 21.42 per 10000 anesthetics
with mortality rate of 48.1 % and 74.0 % respectively. Factors related to perioperative mortality were; higher ASA
physical status [OR 5.92 (95 %, CI4.41-7.95)], emergency surgery [OR 2.48 (95 %, CI 1.31-4.70)], intracranial
surgery [OR 10.01 (95 %, CI 3.35-29.9)] and use of desflurane [OR 6.64 (95 %, CI 2.68-16.4)]. Factors related to
lower risk of mortality were: lower abdominal surgery [OR 0.32 (95 %, CI 0.13-0.78)], and the use of nitrous oxide
[OR 0.38 (95 %, C10.003-0.19)]. Common characteristic of intraoperative death were: male gender, emergency
- - traumatic condition, upper abdominal surgery. The most common cause of intraoperative death was exangination
A S I a n B I O m e d J 2 O O 8 (60%). The incidence of anesthesia related mortality was 0.198 per 10,000.
9 Conclusion: The incidence of intraoperative and 24-hr perioperative cardiac arrest was 10.3 and 21.4 per 10000
anesthetics with morality rate of 48.1 % and 74.0 % respectively. Improving emergency trauma facility may
increase survival rates.

Keywords: Anesthesia, cardiac arrest, mortality, registry, the death, trauma.



THAI Study : Awareness, case-control study

81 cases : 324 controls

Risk factors :
Cesarean delivery OR 6.4 (95% CI 2-20.7) P<0.001
Cardiac surgery OR 10.4 (95% CI 3.3-31.8) P<0.001
nitrous oxide OR 0.4 (95% CI 0.2-0.8) P=0.02



Cardiac Arrest After Spinal Anesthesia in Thailand: A
Prospective Multicenter Registry of 40,271 Anesthetics

Somrat Charuluxananan, MD?*
Somboon Thienthong, MD+t
Mali Rungreungvanich, MD}
Thavat Chanchayanon, MD§
Thitima Chinachoti, MD||
Oranuch Kyokong, MD*

Yodying Punjasawadwong, MD{

Anesth Analg 2008

BACKGROUND AND OBJECTIVES: As part of the Thai Anesthesia Incidents Study of
anesthetic adverse outcomes, we evaluated the incidence and factors related to
cardiac arrest during spinal anesthesia.

METHODS: During a 12-mo period (March 1, 2003, to February 28, 2004), a prospec-
tive, multicenter registry of patients receiving anesthesia was initiated in 20
hospitals (7 university, 5 tertiary, 4 general, and 4 district hospitals) across
Thailand. Anesthesia personnel reported patient-, surgery-, and anesthetic-related
variables and adverse outcomes, including cardiac arrest during spinal anesthesia
(defined as the time period from induction of spinal anesthesia until the end of
operation). Adverse event specific forms were recorded within 24 h of an anesthetic
procedure whenever a specific adverse event occurred. Univariate and multivariate
analysis were used to identify factors related to cardiac arrest during spinal
anesthesia. A P value <0.05 was considered significant.

RESULTS: In the registry of 40,271 cases of spinal anesthesia, there were 11 cardiac
arrests, corresponding to an incidence of 2.73 (95% CI: 1.12-4.34) per 10,000
anesthetics. The mortality rate was 90.9% among patients who arrested. Among 11
patients who arrested, there were 5 cases of cesarean delivery and 6 cases of
extremity surgery, including hip surgery. In 4 patients (36.3%), the anesthetic
contributed directly to the arrest (high sympathetectomy, local anesthetic overdose,
or lack of electrocardiography monitoring), whereas some arrests were associated
with specific events (cementing of prosthesis, massive bleeding, suspected pulmo-
nary embolism, and suspected myocardial infarction). From multivariate analysis,
the risks of cardiac arrest during anesthesia were shorter stature (odds ratio 0.944
[95% CI: 0.938-0.951], P < 0.001), longer duration of surgery (odds ratio 1.003 [95%
CI: 1.001-1.005], P = 0.002), and spinal anesthesia administered by the surgeon
(odd ratio 23.508 [95% CI: 6.112-90.415], P < 0.001), respectively.

CONCLUSION: The incidence of cardiac arrest during spinal anesthesia was infre-
quent, but was associated with a high mortality rate. If the surgeon performed the
spinal anesthetic, this was a significant factor associated with cardiac arrest.
Increasing the number of anesthesiologists, improving monitoring guidelines for
spinal anesthesia and improving the nurse-anesthetist training program may
decrease the frequency of arrest and/or improve patient outcome.

(Anesth Analg 2008;X.000-00e)




Cardiac arrest during spinal
anesthesia : Thailand

® 12 months period
® 40,271 consecutive spinal anesthesia
® Cardiac arrest 2.73 (95% Cl 1.12-4.34) per 10000

® High mortality rate of 81.8% (9 out of 11 cases)



Cardiac arrest during spinal
anesthesia : Thailand

® Two groups : obstetric (5 cases)
and extremity surgery (6 cases)

® 4 out of 11 (36.3%) anesthesia related :

high sympathetectomy
local anesthetic overdose



Cardiac arrest during spinal
anesthesia : Thailand

The 7 of 11( 60.6%) cardiac arrest received
spinal anesthesia conducted by surgeons.

Lack of board — anesthesia certification was
associated with worse outcomes
(Silber JH et al. Anesthesiology 2002; 96:1044-52)

Anesthesiologist - directed anesthesia can

had a lower mortality rate
(Silber JH et al. Anesthesiology 2000; 93: 152-63)



THAI Study 1,1l 200000 cases

32 articles,165 citation, 3 text books
CPG

Increase position for MD anesthesiologists

Monitor..pulse oximeter, JOURNAL.
=T WTHAILAND

Statistician, research-coordinator
THAI Study phase Il




Qs la
oi'n'\q ﬂﬁym?ﬂ EI’]
: me.‘lﬁznesi'unﬂufamﬂa

Qmmwuazmwﬂaanﬁ'ﬂ

=

Prince of Songkla U.

i

&
garid? &
] iig o

=

2

Anesthesia: il
Quality, Safety and New Concepts Management 2=
. ;

|

B
|
|
i

esthesio[‘og)'/--m
l : Quality & Safety D€

ANTAU ﬂia_numwun u [ =
i _ b < Mahidol University

Trmenunagiiasnsel annaine

" &

Chulalongkorn University TEXT BOOKS



2004 Initiation of THAI Study |

2005-2006 200,000 cases in THAI Study I, 1l
among 20 hospitals (18 months)

2007 CPG: pulse oximetor in all
anesthesia cases
2007-2008 (Thai Anesthesia

ncidents Vionitoring Study)
2,000 sentinel incidents among 51
hospitals (6 months)



2008
2008

pAV O

2010

2009
2010

Chronology

Research Policy: THAI Study, Thai AIMS
Thai AIMS publication
Cardiac arrest after spinal anesthesia
CPG: Spinal anesthesia (Thai Study)

Endobroncheal intulation, equipment
malfunction etc.

Model of anesthesia adverse events
KCMH

Suspected pulmonary embolism
Drug error

CPG: Color labelling
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Thiopental

Thiopental

Thiopental

Morphin mg'm!

Morphin mg/mi

Do Ten t

ANTIBIOTIC

ANTIBIOTIC

ANTIBIOTIC

/
ITIiieiiiviry
120000020000014,
/ /
VELEIIEI00404
P LILIIIIIIEI10)
4 /

/ /
LI

P HOINIIIIIY
Y e s /

Widzcise

Widaunieir
O e

/ 4 v
N LA

Y, LIIIINIINeIty,
2 Prosymise___mgmi

/ /
LI
p HELININIEIieg,

7 Prostgmise__myw
/ ] 7/
V7

ATROPINE

o




What happened?

Monitoring... CPG

NIBP
MAP
SPO,
EKG
ETCO,
ETGAS

Charuluxananan S, et al.

2004
98.2%
5.6%
97.4%
64.3%
19.4%
4.0%

2007

98.7%
10.6%
99.4%
97.8%
45.7%
11.9%

J Med Assoc Thai 2008; 91(7): 1011-9



Anesthesia-related Complications of
Caesarean Delivery in Thailand: 16,697 cases from
The Thai Anaesthesia Incidents Study

Waraporn Chau-in',
Thanoo Hintong?, Oraluxna Rodanant’,
Varinee Lekprasert?, Yodying Punjasawadwong?,
Somrat Charuluxananan?, Surasak tanudsintum®

* Department of Anesthesiology, Faculty of Medicine, Khon Kaen University, Khon Kaen, Thailand
** Department of Anesthesiology, Faculty of Medicine, Chiangmai University, Bangkok, Thailand
*** Department of Anesthesiology, Faculty of Medicine, Chulalongkorn University, Bangkok, Thailand
*+** Department of Anesthesiology, Faculty of Medicine, Ramathibodi Hospital, Mahido! University, Bangkok, Thailand
s*+** Department of Anesthesiology, Faculty of Medicine, Phramongkutklao College of Medicine, Bangkok, Thailand

J med Assoc Thai 2010:90(10)



Anesthesia-related Complications of
Caesarean Delivery in Thailand

Among 16697 cases of caesarean delivery
(9.7% of reqistry)

Anesthesia

General anesthesia 27%
Spinal anesthesia 66%
Epidural anesthesia 1%

J med Assoc Thai 2010:93(10)



Anesthesia-related Complications of
Caesarean Delivery in Thailand

Cardiac arrest 10.2(95% Cl 5.9,16.3): 10000
Death 4.8(95% CI 2.1,9.4): 10000

8 Fatal cases : 5 (intraoperative arrest)
1 (PACU)
1 (Postop 24 hr)
1 (ICU)

J med Assoc Thai 2010:93(10)



THAI STUDY PHASE II

Swiss Cheese Model
Goal Conflicts and Double Binds

2000 Incident Reports
40-50 Hospitals

Voluntary
Anonymous

cenntion A 2y
tullo . .tion on am ..adud ical
xﬂSUOrgamzd“o Professio’ Tea™ [ giwidU . pnict

Defenses

Deferred

Maintenance

LATENT
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Perspective

Multicentered Study of Model of Anesthesia related Adverse
Events in Thailand by Incident Report (The Thai Anesthesia
Incident Monitoring Study): Methodology

Yodying Punjasawadwong MD*,
Suwanee Suraseranivongse MD** Somrat Charuluxananan MD***,
Prasatnee Jantorn MD****  Somboon Thienthong MD*****
Thavat Chanchayanon MD****** = Surasak Tanudsintum MD*****x

* Chiang Mai University, Chiang Mai
** Siriraj Hospital, Mahidol University, Bangkok
**¥% Chulalongkorn University, Bangkok
**** Ramathibodi Hospital, Bangkok
¥¥kx* Khon Kaen University, Khon Kaen
kkXAXX Prince of Songkla University, Songkhla
*kkAX* Phramongkutklao College of Medicine, Bangkok

Objective: Determine the appropriate model for incident study of adverse or undesirable events in more
extensive levels from primary to tertiary hospitals across Thailand.

Material and Method: The present study was mainly a qualitative research design. Participating anesthesia
providers are asked to report, on anonymous and voluntary basis, by completing the standardized incident
report form as soon as they find a predetermined adverse or undesirable event during anesthesia, and until 24
hours after the operation. Data from the incident report will be reviewed by three peer reviewers and analyzed
to identify contributing factors by consensus.

Conclusion: The THAI anesthesia incidents monitoring study can be used as a model for the development of a
local system to provide review and feedback information. This should help generate real improvement in the
patient care.

Keywords: Incident monitoring, Complications, Anesthesia, Adverse events

J Med Assoc Thai 2007; 90 (11): 2529-37
Full text. e-Journal: http://www.medassocthai.org/journal




That AIMS

Contributing factors Suggested corrective strategies
outcomes

Inexperience Vigilance Quality assurance

Inadequate preoperative Having experience Practice guidelines

evaluation Experienced assistant Improvement of supervision

Emergency Effective communication Training
Inappropriate decision Effective supervision Effective communication

Haste More manpower

J Med Assoc Thai 2008;91(7):1011-9



Adverse events after spinal anesthesia: Thai AIMS

Detection

88% EKG

64% by pulse oximeter

71% by NIBP
Anesthetic factors: high spinal block,

Inadequate prehydration, delayed resuscitation
Preventable 58%

Piyamart Sirivararom, et al. J Med Assoc Thai 2009; 92 (8): 1033-9.



Chronology
Research Policy: Thai Study, thai AIMS

2008 Thai AIMS publication

2008 Cardiac arrest after spinal anesthesia
CPG: Spinal anesthesia (Thai Study)

2009 Endobroncheal intulation, equipment
malfunction etc.

2010 Model of anesthesia adverse events KMCH

2011 Suspected pulmonary embolism

2012 Drug error

CPG: Color labelling
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Diagnosis of incident..CU hospital

Detected by clinical 72.8 %

| Detected by monitor 74.3 %
|

clinical only clinical before monitor before monitor only
monitor clinical

Fig.1 Detection of incidents by clinical diagnosis and monitoring (=191 incidents)




(2004)

(2015)




Model : Anesthesia Related Complication

Contributing factors

Factors minimizing outcomeg

Suggested corrective strategy
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SURGICAL SAFETY CHECKLIST

SUESIC L SAFETY CHECKLIST

1 (DRAFT)
|

SAFE SURGERY SAVES LIVES
GLOBAL PATIENT SAFETY CHALLENGE
ORLD HEALTH ORGANIZATION

= = — - 5 z i
§ {1l = PRIOR TO INDUCTION OF ANAESTHESIA, THE FOLLOWING ITEMS MUST BE COMPLETED:

1
= CONSENT OBTAINED = PATIENT CONFIRMED IDENTITY, SHE AND PROCEDURE ‘
= SITE MARKED/NOT APPLICABLE & ANAESTHESIA SAFETY CHECK COMPLETED |
PULSE OXIMETER ON PATIENT AND FUNCTIONING |
DOES PATIENT HAVE A: |
KNOWN ALLERGY ES |

DIFFICULT AIRWAY (E.G. MALLAMPATI 3 OR 4) YES; AND ASSISTANCE AVAILABLE |

RISK OF >1000CC BLOOD LOSS (15CC/KGIN CHILDR! ES, AND ADEQUATE IV ACCESS ESTABLISHED ‘

T ——

SURGEON, > )} STHESIA PF FIF \T1 DURE, POSITION
= ANTIBIOT!

= ESSENTIAL IMAGING DISPLAYED

GEON REVIEWS WITH ENTIRE T1
= WHAT PROCEDURE WAS DONE
= |MPORTANT.INTRA-OPERATIVE EVENTS
= MANAGEMENT PLAN
= ANAESTHESIA PROFESSIONAL REVIEWS WITH ENTIRE TEAM:
= |MPORTANT INTRA-OPERATIVE EVENTS
= RECOVERY PLAN
= NURSE REVIEWS WITH ENTIRE TEAM:
=~ |NSTRUMENT AND SPONGE COUNTS
= SPECIMEN LABELLING (INCLUDING P;
= | |MPORTANT INTRA-OPERATIVE EVENT.




Patient identification

Mark site
Evaluation for difficult airway

Anticipate for pulmonary aspiration
Anticipate blood loss ( > 500 cc)
Ask for drug allergy

Preanesthetic pulse oximeter
Complete anesthesia checklists




Improvement of Safety in Anesthesia

Improved monitoring techniques
Clinical practice guidelines
Other systematic approaches to reduce

errors



What’s next?

 Promote using of capnometer
» Thal Anesthesia Quality and Safety Indices
» number of anesthesiologists
» number of nurse anesthetists
» use of capnometer
> 24 hr PACU

» Intraoperative cardiac arrest (ASA12)

» 24 hr mortality rate



Thank you




