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Background

Nuclear or radiological emergencies, in general terms, may involve
workers In facilities; other personnel;, emergency workers;
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Goal Of Emergency Medical Response :

1.
2.

To save lives and perform required emergency medical procedures

To treat radiation injuries and injuries resulting from an emergency
situation

To perform required public health actions, including public advice
and councelling, and long term medical follow-up
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DIREKTORAT JENDERAL PELAYANAN KESEHATAN
Jalan HR. Rasuna Sad Eick X5 Kaviing -9 Jakarta 12950
Telepon: (921) 5201590 {Aumting], Faksimfe: (321) 5261814, 5203672

KEMENTERIAN KESEHATAN REPUBLIK INDONESIA (
>
Wetiste: www.yarkes kesies 3.0 GERMAS

L b

KEPUTUSAN DIREKTUR PELAYANAN KESEHATAN RUJUKAN
NOMOR : HK.02.03/[11.5/6306 /2022

TRNTANG - [ T——
TIM PENYUSUNAN NORMA, STANDAR, PROSEDUR, KRITERIA
PEDOMAN PELAYANAN KEGAWATDARURATAN MEDIK BENCANA NUKLIR

DENGAN RAHMAT TUHAN YANG MAHA ESA

DIREKTUR PELAYANAN KESEHATAN RUJUKAN,

Menimbang : a. bahwa dalam mngka pengendalian kesmapsiagaan dan
penanggulangan  kedaruratan nuklir dan  madiclogi,
menjamin  keselamatan pekerja, dan masyarakat, serta
perindungan terhadap lingkungan hidup, diperlukan
penatalaksanaan respons terhadap kejadian keamanan
muklir dan  penatalal ke dan

penanggulangan kedaruratan nuklir dan radiolog:;

b.  bahwa Pemerintah, pemerintah daecrah, dan masyarakat
bertunggungjawab terhadap ketersediaan sumber daya,
fasilitas, dan pelayanan keschatan secara menyeluruh
pada bencana;

c bahwa dalam rangka menyusun standar prosedur
operasional penanggulangan kedaruratan nuldir periu
disusun pedoman pelayanan kegawatdaruratan medik

bencana nuldir di fasilitas pelayanan kesehatan;

Mengingat : 1. Undang-Undang Nomar 10 Tahun 1997 tentang

K |Lemtb Negara Republik Ind
Tabun 1997 Nomar 23, Tambahan Lembaran Negama
Republik Indonesia Nomor 3676);

2. Undang-Undang Nomor 36 Tahun 2009 tentang Keschatan
(Lembaran Negara Republik Indonesia Tahun 2009 Nomar
144, Tambahan Lembaran Negara Republik Indonesia Nomor
5063);

3. Undang-Undang Nomar 44 Tahun 2009 tentang Rumah
Sakit (Lembaran Negara Republik Indonesia Tahun 2009

Nomor 153, Tambahan Lemb Negara Rep 1 -

Dovse o i 2 HERER H AN ronk sug cansrnas cer Baua Sarethas Diarsees 22€1 B3N
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Externally

Contaminated
IS Internally
(burn, trauma) contaminated
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(
External
penetrating
radiation
(Gym)
s
/
Activity
A (Bg)
inside body
NS
(
Activity on the
body
(Bg/cm?)

&

Quality
factors Personal dose
Absorbed dose a equivalent
O [Gy] H, (d) [Sv]
at surface of J L (a)
body
N Quality
factors Ambient dose
Absorbed dose Q equivalent
D [GW] H* (g) [Sv] »
at a point (b)
s
Effective dose
E [Sv]
Tissue
weilghting
factors
w"
Radiation
weighting
Average factors Radiation
absorbed dose W, welghted dose
D, [Gy] H, [Sv] E : >
to tissue or to tissuwe or
organ T J organ T
Reiative
biological
effectiveness REBE-weighted
RBE absorbed dose

Notes:

(a) at a point snder tho
surfacao of thoe

() at a point in sphoerical
ICRU phantom

AD, [Gy-£q]
1o tissue or
organ T

For issues
related to:

iIndivicdual
monitoring

Area
monitoring

Radiation
protection

Srochastic
effects
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Mengingst

Menimbunyg A habws dalam magkn pengendalion  kesiapsis

KEPUTUSAN MENTER!I KESEHATAN REFUBLIK INDONESIA
NOMOS HX.O) 07 /MENKES/420/ 20158
TENTANG
HUMAH SAKIT RUJUKAN BENCANA NUKLIR NASIHONAL

[FENGAN RAHMAT TUHAN YANG MAHA ESA

MENTERT RXSEMATAN REPUNLIK INDONKSIA,

peoanggulangen ledarunstan  muklls  dan
mempaman kesclamatun pekerge, dan moasysrak

perliindungan terbadap Uonghungen hdup, ai

an dan
rdinlogl,
e, T
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penatulaksanaan respona tevhadap kejadssn keamanan

Nkl dun peaatalakosunsaan hrala i g

penanggulargan kedaruratin mubklic dan ru

an tlan

gt

b wi Pemerintah, pemerintah daerb, dun masysrnkost
bertangguogewn terhadap ketessodionn sumber dayn.
fanilitan, dan pelavaman keschatan secorn menyeluruh
pode bemcunn

« [T berelanarkean pertmmbangun  webogpsnmana

dissakoswd dadam Burud o dan hural b, periu mes

e taphuan

Keputusan Mentenn Kosehatan tentang Rumah  Sakit

Hujukan Bencana Nkl Nasional

| Undang Undang N

10 Tahun 1997

leeibutng

Ketenagenukliun (lembaran Negara Repubbis Indonesia

Tabun 1997 Nomoe J), Tembaban Lembarun

Republik Indonesia Noesor W76}

Negnrn
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First Responders

At The $cene (1)
e Facility Responder (First Aid) ST
e Fire Service (Rescue) : + :

e Police/Other Personnel

~
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At The $cene (2)

First Responders

- Note conventional hazards in the area (fire, smoke, steam, chemical, electrical hazards, etc.)
Search for casualties

- Call for Emergency Medical Response Team and indicate situation and location

- If area is free of conventional hazards, check victims condition. If there is immediate life
threatening hazards in the area, remove victim first

- Apply standard first aid procedures (life saving procedures)
- Stay with victims until help arrives

- Brief the Emergency Medical Response Team
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o At The $cene (3)
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At The $cene (4)
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At The $cene (5)
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At The $cene (6)
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At The $cene (8)
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At The $cene (9)
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At The Hospital Level (1)
What Should be Done at Hospital Level?

* Organization of the hospital radiation emergency
response team

* Facility preparation and staff training

 Patient reception and triage

* Decontamination and decorporation procedures

* Radiological monitoring and contamination control
* Bioassay sampling (urine, faeces)
* Biodosimetry (blood sample for chromosome analysis)
* Post-emergency activities
o ] o
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At The Hospital Level (2)

Area Designation

c Radiation Emergency Area (REA)

* The area must be suitable for appropriate life support
and medical stabilization

* The area should be located close to an entrance or have
an entrance directly into the treatment room from the
outside

* The area should be easily accessible by ambulance
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| At The Hospital Level (3)
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At The Hospital Level (4)
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At The Hospital Level (5)

Dose Assessment :

* Initial (Primary Assessment)
* Prodromal symptoms; frequency, severity
* Blood cell count focusing on lymphocyte count
* Level of amylase (for exposure of head/neck)
 Whole body counting (for neutrons)
e Urine, stool

* Intermediate Assessment
* Chromosome analysis
e Count of blood cells (neutrophils, platelets)

* Full Assessment
» Reconstruction of accident (mathematical)
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At The Hospital Level (6)

Radiological Triage Categories:

v - -
Score Condition
— Y

o Byvstanders who, most probably, were not exposed to radiation
H

Patients that can be followed on an outpanient basis or by a day care

| .
hospital structure

“
" Patients needing maximum medical effort to be rescued
?

Patients predicted to develop multiple organ fallure (MOF), beyond
any curative measures

-
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Tabie 3. Sclection of the thorapewtic stroegy acoovalimg o the cddwvical statws of the pationt,
dazed aon the scorng for the first 28 howrs proposeds in Table (2 ZEBMT, 200773

Score Score |l lscor. 12 Score M)
Hospitahisatvon for
curative treatment
Depending on the
Patient Custpatient scale of the event, Hozpetalisatian. Prediction of
clinacal
manage- sonitoriee same patients could Multi-Organ Fadure (IMOF)
meent = be managed a=
cutpatients (e.g. Mmass
casuahty event)
At least daidy Supportive care, blooc
blaod cell component therapy as Fallative/symptosmatic
Supportive counts for & necessary, treatment. Slood component
carae cxys and symptomatic treatment| therapy 1f considered
weekly for 2 of C1l damage, roverse NeCeSsSary
months 1soianoaon
-
indicated untl reassessmenst
Cymwokines/ g?rch./g:‘n}oonrss't‘;..:;'an of the score. The re-evaluation
Qrowth ™o davs durimg the first week will be
factors ’ based on laboratory findings
| and chimical symptaoms
- severe bone marrow aplasia
persistung 14-21 days under cytokmnes, no residual
Stemn Ceil basmatopoiesis, No irreversibie or N damage.
Tramspiam- no - bornes marrtow, pernipheral HSC |, cord
tathon biocod.
» fludarabime +/- antilymphocyte globalinm.
Daon™ use MTX for CVHD prevention

G-CSF: Cranulocyte-colony stimulating factor
Ciz Castro-intestinal
MTX: Merthotrexate

CVHD: Craft Vs_. Host Discase
HSC: Haomatopoietic Stem Cealls
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At The Hospital Level (8)

The Decontamination Cycle

—
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Internal Contamination

Exposure from inside the body

Breathing, ™,
Orinking
\.and eﬂil‘,/
N ——
' u
Radioactive
materials

Akuntabel
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tissue

Respi
Lymph nodes — es::mr:ttory
| [
1 1
|1 v
-
- Transfer — Liver
compartment
Subcutaneous | T t ¢
Other Kidney
organs
Urinary
bladder
SYSTEMIC § Urine

HATM

Gastro
intestinal
tract
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At The Hospital Level (11)

Decorporation :

ISOTOPIC
DILUTION

| CHELATION )
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At The Hospital Level (12)
* ARS (*SRA) is a deterministic effect of radiation exposure to the whole
body or to a significant of the body above a dose threshold of about
1Gy
prodromal phase
g manifest iliness
¢§ Idtwn(:ylpet'i'od} /
S |
S8, : i i
"// j {1 g [ | 1 ¥ 1 A \
| T {11 { "' i : =%
) 1R W WA W
minutes ours days weeks

Time after exposure
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Thens
Haematopol
Syndrom

-

SUBCLINICAL
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At The Hospital Level (14)

Symptoms

Grading

(organ specific) Grading code

Response category

AL
r N\

/ Nausea

Vomiting

Anorexia

Fatigue syndrome

Fever

Headache

Hypotension

Neurological deficits
Cognitive deficits
Lymphocyte changes
Granulocyte changes

H Thrombocyte changes
Blood loss

Infection

Erythema
Sensation/itching

Swelling and oedema

c Blistering
Desquamation
Ulcer/necrosis

Hair Joss

Onycholysis

Diarrhoea

G  Abdominal cramps/
pain

N = Neurovascular system
H = Haematopoietic system
C = Cutaneous system

G = Gastrointestinal system

i = Degree of severity 1-4

xd = Time point (x) at which RC was
established; measured in days (d)
after beginning of exposure

INOVASI
INDONESIA

RC= > | - | | [ |

/i
meln |ggg Beain of 01.01.2000 10:00 |T=_mrmer |N.N. i
exposure
Date of examination |m.o1.0011:03‘01.01.001?:03‘ # | ‘ ‘ ‘ |
N Dogescfseverfty  Dsgescfseesty Degoecisewerty Degueofseverfy  Degioeof sovery  Degroeof ssverfy  Degros of saverty
Sympema| 2 | 2 | | | | | | 1
4 . 1 . ] I I I I |
Maximum | 2 | 2 | | | | | (I
Grading N [ 2 | 2 | | | | [
H Dogescf severfy  Dogoscfsewsfy  Degroe ofseverfy  Degroe of severfiy  Dogroe of severfy  Degroe of severfly  Degros of severfy
Sympema| 2 | 3 | I I I I ||
4 4+ | 2 | I I I I |
Maximum | 2 I 3 I | | | | (I
Grading H | 2 | 3 | | | | |
C Dogoscfseverfy Dogoscisswsfy Degoeciscerfy Degroeofseverfy  Degioeof severfy  Degroeofsmverly  Degros of severty
smpnal 2 | 2 | I I I I |
IR I I I I ||
Maximum | 2 | 2 | | | | | |
Grading C [ 2 [ 2 [ [ [ [ |
G Dogescfseverfty Dsgescismwsty —Deguectsewsy Deguecfsswrty Degoecissverty  Dogroeofssverty  Degrosof severty
smpna| 1 | 2 ] I I I I |1
e | | | | | | |
Maximum | 1 | 1 | | | | | [
Grading G | 1 [ 2 [ [ [ [ L
Grading code lm H2 C2 G1 |N2 H3 C2 G2 IN_ H_c_G_IN_ H_c_G_IN_ H_c_G_lhl_ H_c_G_lhl_ H_C_G_
I
|

| |
||
| |

Days afier Expos. | 0,04 1 028 | | | |

f_kﬂ A A
s B> ]
)
N;
N
P
H;
—
— ) (N H C G | D) [RC=2,,
Ci
—/
S
G;
e/
Example:
( 3
I;NZ ) [N2H3C162 | [ [ RC=3,
Capital letter for the
organ system, e.g. ARC equalto 3 was
neurovascular system determined on the second
———d day after exposure
Degree of severity to describe
the extent of damage
. . J

£
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" , 1. Initial change (within 24-48 hr) (G,L)
: Ei i 2. Shoulder (T)
Lymphocytes. | g|{ Thrombocytes 3. First phase of degeneration (G,L,T)
3 g —_ : 4, Abortive rise (G)
Time point of onset s S| 5. Second phase of degeneration (G)
depending on - S 8 ; 6. Nadirphas_e (G,L,T)
. : : : : : : : : : 7. Regeneration phase (G,L,T)
seventy of damage Time after exposure (d) Time after exposure (d) Time after exposure (d)
< >

Persistent decreased lymphocyte count

Initial granulocytosis often followed by an abortive rise :
prior to granulocytopenia ! Development of

Normal thrombocyte count prior to thrombocytopenia secondary late effects

Regeneration in each of the cell lineages (which can
either be autologous or induced by SCT)

Decrease in
lymphocyte count,
initial granulocytosis :

|
| | »

1st week 60d Time p. e.
Prodromal phase Manifest iliness phase Late effect phase

(guiding symptoms)
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A el
L1y

Time point of onset
depending on
severity of damage

Variation of time possible,
depending on dose and
radiation quality

< > <

Second wave of diarrhoea, usually not before day 6,
accompanied by abdominal cramps and pain.

Diarrhoea can be be described by changes in the stool
frequency and consistency, mucosal loss per day and blood

loss per day.

Diarrhoea

i i

>

Development of chronic gut
ulceration and necrosis,
which may result in
stenosis, ileus, perforation

>

1st week 60d

Prodromal phase Manifest iliness phase

(guiding symptom)

Akuntabel
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At The Hospital Level (17)

Time point of onset Variation of time possible,
depending on depending on dose and
severity of damage radiation quality
> < . >
Vomiting Symptoms of the fatigue syndrome, Symptoms such as
anorexia, i headache fatigue syndrome,
nausea, i ) _ . N impaired cognitive
fever. : fr:}eurqloglcal deficits and impaired cognitive : functions, neurological
hypotension nctions deficits
s | »
1st week 60 d Time p. e.
Prodromal phase Manifest illness phase Late effect phase

(quiding symptoms)
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At The Hospital Level (18)
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Time point of onset Variation of time possible,
depending on depending on dose and
severity of damage radiation quality

K = < _ >

i Second wave of erythema, swelling and oedema; later on, the

okawing symploivs may develop: Symptoms such as transient or

E dry desquamation, transition into late effect phase without any irreversible hair loss, changes in
Transient other symptoms or i  pigmentation, onychodystrophy,
erythema, blistering, desquamation (epidermal denudation), then i fibrosis, teleangiectasia, atrophy,
oedema transition into late effect phase or keratosis

bullae, desquamation (epidermal denudation), ulcer/necrosis,
then transition into late effect phase

' after 2 weeks additional symptoms, e.g. hair loss or onycholysis [
I | >
1st week 60 d Time p. e.

Prodromal phase Manifest iliness phase Late effect phase
(guiding symptoms)
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Management
2 Of Radiation
Medical Emergency At
Management The Hospital
Of Radiation  Level
Emergency
At The Scene
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