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Personal measuresPersonal measures
•• Living in earthquakeLiving in earthquake--resistant buildingsresistant buildings

BEFORE DISASTERBEFORE DISASTER



Personal measuresPersonal measures
•• Fixing furnitures to the wallsFixing furnitures to the walls

•• CupboardsCupboards
•• WardrobesWardrobes
•• BookcasesBookcases
••TV'sTV's
•• Air conditionersAir conditioners

BEFORE DISASTERBEFORE DISASTER

Shoaf et al., 1998 Sever, 2005



Institutional measuresInstitutional measures
•• Educational activitiesEducational activities
•• Planning of:Planning of:

-- medical personnelmedical personnel
-- medical items stockmedical items stock
-- dialysis servicesdialysis services

acute patientsacute patients
chronic patientschronic patients

•• Preparing an action planPreparing an action plan

BEFORE DISASTERBEFORE DISASTER



Institutional measuresInstitutional measures
•• Educational activitiesEducational activities

- Medical personnel (Doctors, nurses, technicians)
- Rescue team members
- Public
- Dialysis patients

BEFORE DISASTERBEFORE DISASTER



KADALEXKADALEX ISOLYTEISOLYTE ISOLYTEISOLYTE--MM

MarmaraMarmara E.: E.: 10% of the patients 10% of the patients were receiving were receiving 
KK++ containing solutions on admission to hospitalscontaining solutions on admission to hospitals

Killed many patients who would survive !Killed many patients who would survive !

This was certainly a malpractice !This was certainly a malpractice !

K+ containing solutions should NEVER be administered empiricallK+ containing solutions should NEVER be administered empirically !   y !   

IMPORTANCE of EDUCATIONAL ACTIVITIESIMPORTANCE of EDUCATIONAL ACTIVITIES

Sever et al, NDT 2002



BEFORE DISASTERBEFORE DISASTER

Institutional measuresInstitutional measures
•• Educational activitiesEducational activities

- Medical personnel (Doctors, nurses, technicians)
- Rescue team members
- Public
- Dialysis patients

Institutional measuresInstitutional measures
•• Educational activitiesEducational activities

- Medical personnel (Doctors, nurses, technicians)
- Rescue team members
- Public
- Chronic dialysis patients



Institutional measuresInstitutional measures
•• Educational activitiesEducational activities

- Medical personnel (Doctors, nurses, technicians)
- Rescue team members and paramedics
- Public
- Chronic dialysis patients

BEFORE DISASTERBEFORE DISASTER



EDUCATION OF CHRONIC DIALYSIS PATIENTSEDUCATION OF CHRONIC DIALYSIS PATIENTS
WHAT TO DO:     WHAT TO DO:     BEFOREBEFORE ------------ DURINGDURING ------------ AFTER DISASTERAFTER DISASTER





Institutional measuresInstitutional measures
•• Educational activitiesEducational activities
•• Planning of:Planning of:

-- medical personnelmedical personnel
-- medical items stockmedical items stock
-- dialysis servicesdialysis services

acute patientsacute patients
chronic patientschronic patients

BEFORE DISASTERBEFORE DISASTER

Institutional measuresInstitutional measures
•• Educational activitiesEducational activities
•• Planning of:Planning of:

-- medical personnelmedical personnel
-- medical items stockmedical items stock
-- dialysis servicesdialysis services

acute patientsacute patients
chronic patientschronic patients



RENAL REPLACEMENT THERAPY DURING DISASTERS RENAL REPLACEMENT THERAPY DURING DISASTERS -- II

Intermittent Hemodialysis:Intermittent Hemodialysis:

DisadvantagesDisadvantages:  :  
•• Complicated, risk of disequilibrium syndromeComplicated, risk of disequilibrium syndrome
•• NNeeed for:ed for: experiencedexperienced personnel, electricitypersonnel, electricity and water suppliesand water supplies..

AdvantagesAdvantages:  :  
•• High clearence rate, dialysis without anticoagulationHigh clearence rate, dialysis without anticoagulation
•• PPossibility to treat several possibility to treat several pts./ts./day at the same positionday at the same position

Collins, Crit Care Clin,1991; Solez et al, KI, 1993; Vanholder et al, KI, 2000;   Sever et al, KI, 2002

..was a..was applied to 462 pts. (overall 5137 extra sessions) pplied to 462 pts. (overall 5137 extra sessions) 
during the Marmara Disasterduring the Marmara Disaster



SORBENT (REDY) DIALYSIS in DISASTERSSORBENT (REDY) DIALYSIS in DISASTERS

•• DDialysate regeneration ialysate regeneration 
•• 6 lit. dialysate6 lit. dialysate
•• Logistic advantageLogistic advantage
•• Limited experience Limited experience 

after mass disastersafter mass disasters

Tattersall et al., Injury 1990

Armenian earthquake:Armenian earthquake:
•• Easy transportation, simplicity, min. dialysate needEasy transportation, simplicity, min. dialysate need
•• Insufficient clearance in crush patientsInsufficient clearance in crush patients
•• Very expensive Very expensive 



DisadvantagesDisadvantages:  :  
•• Low clearence rate, cLow clearence rate, can only be applied to onean only be applied to one

patient perpatient per positionposition / / machinemachine
•• NNeed for experienced personnel, electricityeed for experienced personnel, electricity
and excessive amounts of substitution fluidand excessive amounts of substitution fluid

AdvantagesAdvantages:  :  
•• MMore gradual removal of solutes and fluidore gradual removal of solutes and fluid
•• Can be established rapidlyCan be established rapidly

Collins, Crit Care Clin,1991; Solez et al, KI, 1993; Vanholder et al, KI, 2000;      Sever et al, KI, 2002

..was a..was applied to 34 pts. pplied to 34 pts. duringduring the Marmara Disasterthe Marmara Disaster

SlowSlow

ContinuousContinuous

TherapyTherapy

RENAL REPLACEMENT THERAPY DURING DISASTERS RENAL REPLACEMENT THERAPY DURING DISASTERS -- IIII



AdvantagesAdvantages::
•• SSimple, independent ofimple, independent of power and tap waterpower and tap water
•• IInitiated rapidlynitiated rapidly, no risk of disequilibrium synd., no risk of disequilibrium synd.

DisadvantagesDisadvantages:  :  
•• DDifficult in ifficult in pts.pts. with abdominalwith abdominal / / thoracic traumathoracic trauma
•• NNeed for eed for largelarge quantities of dialysatequantities of dialysate
•• NNonhygienic field conditions.

..was a..was applied to 8 pts. pplied to 8 pts. duringduring the Marmara Disasterthe Marmara Disaster

PeritonealPeritoneal

DialysisDialysis

RENAL REPLACEMENT THERAPY DURING DISASTERS RENAL REPLACEMENT THERAPY DURING DISASTERS --IIIIII

Collins, Crit Care Clin,1991; Solez et al, KI, 1993; Vanholder et al, KI, 2000;      Sever et al, KI, 2002



Institutional measuresInstitutional measures
•• Educational activities and drillsEducational activities and drills
•• Planning of:Planning of:

-- medical personnelmedical personnel
-- medical items stockmedical items stock
-- dialysis servicesdialysis services

acute patientsacute patients
chronic patientschronic patients

BEFORE DISASTERBEFORE DISASTER

Institutional measuresInstitutional measures
•• Educational activitiesEducational activities
•• Planning of:Planning of:

-- medical personnelmedical personnel
-- medical items stockmedical items stock
-- dialysis servicesdialysis services

acute patientsacute patients
chronic patientschronic patients
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>> 3 months3 months
disasterdisaster

881212HD centersHD centers
74749595HD machinesHD machines

>> 1 month1 month
disasterdisaster

Before Before 
disaster*disaster*

282824243333HD TechniciansHD Technicians

9494

4646

202017172222HD doctorsHD doctors

45455757HD nursesHD nurses

8686112112TotalTotal

JASN 2004; 15: 1071
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THE FATE of CHRONIC DIALYSIS PATIENTS AFTER
THE MARMARA EARTHQUAKE - II

356 chr. HD patients; 356 chr. HD patients; 212212 malemale; ; ageage:: 4747±±1515 yrs.yrs.
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THE FATE of CHRONIC DIALYSIS PATIENTS AFTER
THE MARMARA EARTHQUAKE - IV
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Institutional measuresInstitutional measures
•• Educational activitiesEducational activities
•• Planning of:Planning of:

-- medical personnelmedical personnel
-- medical items stockmedical items stock
-- dialysis servicesdialysis services

acute patientsacute patients
chronic patientschronic patients

•• Preparing an action planPreparing an action plan

BEFORE DISASTERBEFORE DISASTER



ACTION PLANACTION PLAN

•• General disaster relief coordinatorGeneral disaster relief coordinator
•• Local coordinatorsLocal coordinators
•• Distant coordinatorDistant coordinator
•• SubstitutesSubstitutes

•• Hyperacute phaseHyperacute phase
•• Acute phaseAcute phase
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Science, 2000; 288: 661Science, 2000; 288: 661--5.5.

•• 32% in the next 3 years32% in the next 3 years
•• 62% in the next 23 years62% in the next 23 years



3000 3000 –– 4000 crush syndrome cases4000 crush syndrome cases



THE DISASTER HAS OCCURED
GeneralGeneral Disaster Relief Disaster Relief Coordinator:Coordinator:

Dr.(1)Dr.(1) Dr.(2)Dr.(2)

Dr.(3)Dr.(3)

-- StatusStatus ofof their hospital buildingstheir hospital buildings? ? 
-- StatusStatus ofof patient flow to their hospitalpatient flow to their hospital? ? 
-- Briefing and instructionsBriefing and instructions onon the actionthe action plan plan 

-- ContactContact other disasterother disaster relief coordinatorsrelief coordinators
-- Get Get informationinformation onon how many nephrologistshow many nephrologists //
dialysisdialysis nursesnurses can reachcan reach the disaster areathe disaster area??

-- GetGet informationinformation onon how many crush patientshow many crush patients can becan be
handled inhandled in the hospitalsthe hospitals ofof their regiontheir region??

Dr.Dr.(4)(4)

Dr.ISNDr.ISN -- Information onInformation on dialysis material supportdialysis material support ??
-- Information onInformation on dialysis personnel support dialysis personnel support ??

Dr.(1)Dr.(1)



Dr.(1)Dr.(1) diddid notnot contactcontact anyoneanyone during the lastduring the last 22 hourshours;;
Dr.(2)Dr.(2), , Dr.(3)Dr.(3) and  and  Dr.(4)Dr.(4) could not reach him.could not reach him.

Dr.(1) OUTDr.(1) OUT
GeneralGeneral Disaster Relief Disaster Relief CoordinatorCoordinator

Dr.(2)Dr.(2) Dr.(3)Dr.(3)

Dr.(A)Dr.(A)

-- StatusStatus ofof their hospital buildingstheir hospital buildings? ? 
-- StatusStatus ofof patient flow to their hospitalpatient flow to their hospital? ? 
-- Briefing and instructionsBriefing and instructions onon the actionthe action plan plan 

-- ContactContact disaster relief coordinatorsdisaster relief coordinators
-- Get Get informationinformation onon how many nephrologistshow many nephrologists //
dialysisdialysis nursesnurses can reachcan reach the disaster areathe disaster area??

-- GetGet informationinformation onon how many crush patientshow many crush patients can becan be
handled inhandled in the hospitalsthe hospitals ofof their regiontheir region??

Dr. Dr. (4)(4)

Dr.ISNDr.ISN -- IInformation onnformation on dialysis material supportdialysis material support ??
-- IInformation onnformation on dialysis personnel support dialysis personnel support ??

Dr.(2)Dr.(2)



Dr.(2)Dr.(2) diddid notnot contactcontact anyoneanyone during the lastduring the last 22 hourshours;;
Dr.(3) andDr.(3) and Dr.(4)Dr.(4) could not reach him.could not reach him.

Dr.(2) OUTDr.(2) OUT
GeneralGeneral Disaster Relief Disaster Relief CoordinatorCoordinator

Dr.(3)Dr.(3) Dr.(A)Dr.(A)

Dr.(B)Dr.(B)

-- StatusStatus ofof their hospital buildingstheir hospital buildings? ? 
-- StatusStatus ofof patient flow to their hospitalpatient flow to their hospital? ? 
-- Briefing and instructionsBriefing and instructions onon the actionthe action plan plan 

-- ContactContact disaster relief coordinatorsdisaster relief coordinators
-- Get Get informationinformation onon how many nephrologistshow many nephrologists //
dialysisdialysis nursesnurses can reachcan reach the disaster areathe disaster area??

-- GetGet informationinformation onon how many crush patientshow many crush patients can becan be
handled inhandled in the hospitalsthe hospitals ofof their regiontheir region??

Dr. Dr. (4)(4)

Dr.ISNDr.ISN -- IInformation onnformation on dialysis material supportdialysis material support ??
-- IInformation onnformation on dialysis personnel support dialysis personnel support ??

Dr.(3)Dr.(3)



Dr.(3)Dr.(3) diddid notnot contactcontact anyoneanyone during the lastduring the last 22 hourshours;;
Dr.(4)Dr.(4) could not reach him.could not reach him.

Dr.(3) OUTDr.(3) OUT
GeneralGeneral Disaster Relief Disaster Relief CoordinatorCoordinator

Dr.(A)Dr.(A)

Dr.(B)Dr.(B)

-- StatusStatus ofof their hospital buildingstheir hospital buildings? ? 
-- StatusStatus ofof patient flow to their hospitalpatient flow to their hospital? ? 
-- Briefing and instructionsBriefing and instructions onon the actionthe action plan plan 

-- ContactContact disaster relief coordinatorsdisaster relief coordinators
-- Get Get informationinformation onon how many nephrologistshow many nephrologists //
dialysisdialysis nursesnurses can reachcan reach the disaster areathe disaster area??

-- GetGet informationinformation onon how many crush patientshow many crush patients can becan be
handled inhandled in the hospitalsthe hospitals ofof their regiontheir region??

Dr. Dr. (4)(4)

Dr.ISNDr.ISN -- IInformation onnformation on dialysis material supportdialysis material support ??
-- IInformation onnformation on dialysis personnel support dialysis personnel support ??

Dr.(4)Dr.(4)



Scenarios do NOT take placeScenarios do NOT take place
as smooth as as smooth as plannedplanned

•• Logistic problemsLogistic problems
•• Personal problemsPersonal problems

THE COORDINATOR SHOULD BE:THE COORDINATOR SHOULD BE:
•• UnderstandingUnderstanding
•• TTolerantolerant
•• PPatientatient

POST-DISASTER CHAOS



DURING DISASTER 

Fetal positionFetal position

The head must be protected by a pillow (if available) !The head must be protected by a pillow (if available) !



EARLY AFTER DISASTEREARLY AFTER DISASTER

If you can move and seeIf you can move and see
an exitan exit (mostly light) (mostly light) ⇒⇒
try to go there.try to go there.
Otherwise stay calm and wait.Otherwise stay calm and wait.
(Every single muscle  (Every single muscle  
movement will spendmovement will spend
energy and oxygen)energy and oxygen)..

DDo not shout unless you hear o not shout unless you hear 
the voice of a person that canthe voice of a person that can
rescue yourescue you..
When such a voice is heard,When such a voice is heard,
shout and ask for shout and ask for HELP.HELP.

IF YOU ARE TRAPPED UNDER THE RUBBLEIF YOU ARE TRAPPED UNDER THE RUBBLE



IF YOU HAD ESCAPED :IF YOU HAD ESCAPED :

EARLY AFTER DISASTEREARLY AFTER DISASTER

•• Personal measures Personal measures 
(for yourself and your family)(for yourself and your family)

•• ResponsibilitiesResponsibilities



•• AAny personal problemsny personal problems ⇒ try to solve!
• Do NOTDo NOT get involved in relief operations!
• Inform coordinating authorities about non-function

Personal Personal SStatustatus
Check your Check your own own and family's and family's health statushealth status

•• NNo personal problemso personal problems ⇒⇒
• Make a plan for housing / food for the family
• Start in rescue and medical interventions

EARLY AFTER DISASTEREARLY AFTER DISASTER



RESCUE ACTIVITIESRESCUE ACTIVITIES



•• TPRTPR ⇒⇒ critical factor  influencing critical factor  influencing final final outcomeoutcome
•• PrognosisPrognosis of entrapped casualties is worse of entrapped casualties is worse than than 
thatthat of of thethe nonnon--entrappedentrapped

(De  Bruycker et  al. Int J Epidemiol, 1985;  Noji et  al., Ann Emerg Med 1990)

•• MortalityMortality is  a function of duration of entrapmentis  a function of duration of entrapment
(Noji et al., Int J Epidemiol 1993)

•• Prolonged entrapment Prolonged entrapment delaydelay emergency treatmentemergency treatment
(Sever et al. Crit Care Med 2002)

TIME PERIOD UNDER THE RUBBLETIME PERIOD UNDER THE RUBBLE



Non-survivors vs. 
survivors: (p=0.26) 

Dialyzed: 10±10 hrs.
Not dialyzed: 16±23 hrs. p<0.001

Only the victims with mild traumas Only the victims with mild traumas 
can survive under the rubble for longer periodscan survive under the rubble for longer periods

Sever et al, Crit Care Med, 2002
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FIRSTFIRST--LINE TREATMENTLINE TREATMENT



FIRST-LINE TREATMENT

Describes: Describes: 
•• Interventions aInterventions at the field t the field / / field hospitalsfield hospitals
•• No lab. opportunityNo lab. opportunity
•• Diagnosis Diagnosis // therapy are based on clinical findingstherapy are based on clinical findings

TTo prevent renal o prevent renal / / systemic complicationssystemic complications of crush:of crush:

•• TryTry to find a vein in any of the limbsto find a vein in any of the limbs

•• Place an ivPlace an iv lineline; start ; start isotonic saline isotonic saline ((1 liter/h1 liter/h))

•• ContinueContinue fluid administration fluid administration during the rescueduring the rescue



IImmediately mmediately AAfter fter RRescueescue -- II

AA-- Airway Airway 
BB-- BreathingBreathing
CC-- CirculationCirculation
DD-- DisabilityDisability
EE-- ExposureExposure
FF-- Foley cath.Foley cath.
GG-- Gastrik cath.Gastrik cath.

•• Check theCheck the vital signsvital signs

•• Identify Identify type of traumatype of trauma

•• Perform Perform a a ““primary surveyprimary survey””

• Alert, talking, 

• Well-oriented, 

• Moving all extremities

Routine 
treatment



•• In massive disasters, treatIn massive disasters, treat only the cases with only the cases with ≥≥ 50% 50% 
chance of survivalchance of survival ((neglect neglect hopeless caseshopeless cases))

•• NonNon--massivemassive disaster disaster ⇒⇒ treat accordinglytreat accordingly
•• Call help Call help to transport the patientto transport the patientss

•• NNonresponsive (onresponsive (∼∼ fatal fatal // mostly penetrating trauma)mostly penetrating trauma)
⇒⇒ treat according to local conditionstreat according to local conditions

Pepe and Kvetan, Crit Care Clin 1991

IImmediately mmediately AAfter fter RRescueescue -- IIII



FIELD INTERVENTIONS FIELD INTERVENTIONS -- TRIAGETRIAGE

(1)(1) Cases with serious vital risksCases with serious vital risks
(2)(2) Emergency cases without vital risksEmergency cases without vital risks
(3)(3) NonNon--emergency casesemergency cases
(4)(4) Serious cases with no chance of survivalSerious cases with no chance of survival
(5)(5) NonsurvivorsNonsurvivors

TRIAGETRIAGE

•• Sorting out and classification of casualties /Sorting out and classification of casualties /
•• Determining priority of need and proper place of treatmentDetermining priority of need and proper place of treatment

POTENTIALPOTENTIAL
CRUSH PTS.CRUSH PTS.

Sever et al, NDT, 2002



OOligoligo--anuric victimsanuric victims

•• Urinary tract trauma Urinary tract trauma ???? Obstruction Obstruction ????
•• HHypovolemiaypovolemia ⇒⇒ CCompartmentompartment syndromesyndrome ????

⇒⇒ BBleeding leeding ⇒⇒ STOPSTOP ((tourniquets, compressiontourniquets, compression
bandagesbandages; ; bbloodlood,, plasma, human albplasma, human albumin umin 
transfusion, colloids, salinetransfusion, colloids, saline inf......)inf......)

CCheck urine productionheck urine production
• Place a Foley catheter

IImmediately mmediately AAfter fter RRescueescue --IIIIII



Victims with some urine output
(Iv. fluids 1 liter/h.)
• After rescue alkaline sol.
• Adequate urine response ⇒ +mannitol 8-12 L/d.
• Target urine flow ≥ 300 ml/h. 
• Less aggressively (4 - 6 L/day) in the elderly

Other measuresOther measures
•• Kayexalate Kayexalate 
•• FurosemideFurosemide
•• Vasodilator doses of dopamineVasodilator doses of dopamine ????

IImmediately mmediately AAfter fter RRescueescue --IVIV



•• Disasters can occur at any time; disaster preparednessDisasters can occur at any time; disaster preparedness
and scenarios are vital for an effective response. and scenarios are vital for an effective response. 

•• All types of RRT carries advantages and disadvantagesAll types of RRT carries advantages and disadvantages
in disaster crush victims; IHD is the most appropriatein disaster crush victims; IHD is the most appropriate
modality. modality. 

•• Education of health care personnel, public, rescue teamsEducation of health care personnel, public, rescue teams
and chronic dialysis patients can decrease death toll.and chronic dialysis patients can decrease death toll.

CONCLUSIONSCONCLUSIONS






