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DISASTERS
Geophysical

Climate Associated

Man-Made

• Earthquakes
• Volcano explosions

Tropical Syclons
Tornedos, hurricanes

Heat Waves
Extreme Cold

Floods

• Hunger
• Pollution
• Industrial 

disasters
• Fires

• Nuclear 
accidents

• Wars
• Mass 

migration 

The WHO :
‘Serious disruptions of the functioning of a society

causing widespread human, material, 
economical, or environmental losses ‘

Biological: epidemics



Spectrum of Medical Problems During Disasters (1): 
Problems Occurring within disaster period

Unrelated to the type of disaster Related to particular disasters

AMI

Obstetrical
problems

Stroke

SeizuresPeptic ulcer& 
GI bleeding

Infections PTSD

Other psychiatric
disorders
& suicides

Sever et al, American Journal of Disaster Medicine, 2018;  Vol. 13, No. 4

Gunshot wounds

Penetrating and blunt

traumas

Crush Syndrome

Drowning

Acute radiation

syndrome

Chemical burns

Wars
Armed conflicts

Terrorist attacks
Hurricanses

Eathquakes

Tsunamis
Floods

Typhoons

Nuclear wars
Accidents

Industrial
Accidents



Nephrological Problems at Times of Disasters

• Crush Syndrome

• AKI due to other reasons

• Organization of patiens on RRT
• Hemodialysis

• Peritoneal Dialysis

• Renal transplant patients

• Management of patients with CKD, hypertension, GN and
others



CRUSH SYNDROME



The Blitz
London bombing during the II.World War

> 40 000 civilians died



• 4 cases of Crush

Syndrome

• 3 oliguric

• Dark coulered Urine

• All died

Conclusion: 

Kidney failure caused by

Crush Syndrome frequently

result in death



THE ARMENIAN EARTHQUAKE (1988)
Intensity: 6.8; deaths: 100,000?

‘‘RENAL  DISASTER’’



• 80%  Acute Death

• 10%  Minor injury

• 10%  Major injury

Ron et al. Arch Intern Med 1984 

Crush Syndrome

After Acute Death due to Major Trauma

(Most common 2. cause of Death)

Ukai. Ren Fail 1997“R E N A L  D I S A S T E R”



No organized international support structure was available

Eknoyan G. Ren Fail 1992; 14: 241



The European Seismic Hazard Map 

The Balkan region is one of the most seismically active
regions in Europe

• Slovenia
• Croatia
• Bosnia & Herzegovina
• Montenegro
• Albania
• Serbia
• Romania
• Bulgaria
• Greece
• Turkey

https://ec.europa.eu/research-and-innovation/sites/default/files/hm/SHARE-map.png


1999-Marmara Earthquake

LESSONS LEARNT



Lessons Learnt from the 1999 
Marmara Earthquake

• Crush syndrome occurs in 2-5% of all victims rescued 
from under the rubble at times of earthquakes

• 50-75& of crush patients need RRT-Hemodialysis

• Rescue operations should continue relentlessly  for at 
least 2 weeks

• Fasciotomies should be made with the right 
indications, right extent : otherwise infections and 
sepsis is unavoidable

• Amputation should only be made if the extremity is 
threatening the life

• Organization before the disaster occurs is key to 
mitigate the after effects



CRUSH  SYNDROME

SURGİCAL

Local Findings

Compartment syndrome

Other traumas

thorax, abdomen, head, spine

Medical

Hyperkalemia

Acidosis

Hypovolemic shock

AKI

CV &Respiratory Failure

Infections

TRAUMATİC 

RHABDOMYOLISIS

OF ALL İNJURED       %2-5
OF ALL RHABDOMYOLİSİS        %30-50



Crush Syndrome : Clinical &  Laboratory Findings
Initial management

• Traumatic Crush findings

• Other trauma findings (+/-)

• Hypotension (+/-)

• Oliguria/Anuria

• Dark urine (+/-) 

• +in 50%

Hyperpotassemia
Acidosis

Hyperphosfatemia

Hypocalsemia

Creatinine kinase increase

AST increase

İv insülin /dx
Calcium
Bicarbonate
Betamimetics HEMODIALYSIS



The victim rescued from under the rubble
can rapidly deteriorate and die

➢Severe metabolic acidosis
➢Hyperkalemia

RESCUE 
DEATH

Rescue teams must have first aid instructions
Medical staff should be present in rescue teams



Is it Possible To Prevent 
Crush Syndrome? 

✓ The best preventive measure in the
disaster field is correcting the fluid

deficiency

✓ Aggressive fluid ressucitation should
be started during the rescue efforts

✓ Early and intense fluid treatment will
prevent AKI

Vanholder R, Sever MS : Crush-related acute kidney injury Uptodate; Sep 18, 2020



A victim has been localized under a rubble

BEFORE EXTRICATION FROM UNDER THE RUBBLE

Try to find an iv access

Couldn’t find i.v. access

Fluids not started

Found i.v. access

Start Isotonic saline (NaCl) 1L/h

DURING EXTRICATION FROM UNDER THE RUBBLE

Continue Isotonic saline (NaCl) 1L/h

Rescue lasted > 2 hours

Slow down the infusion:  Isotonic saline (NaCl) < 0.5L/h

Vanholder R, Sever MS : Crush-related acute kidney injury Uptodate; Sep 18, 2020

http://www.fmd.org.tr/deprem/deprem18.htm


FOLLOWİNG RESCUE

(No fluid before rescue) (Received fluid during rescue)

Start Isotonic NaCl Continue Isotonic NaCl

Give 3-6L overall (can be subject to change according to circumstances)

(Watchful follow-up for 6 hours)

Anuria Urinary Output +

0.5-1 L/day + calculated
loss of the previous day i.v

Close follow-up
impossible

Close follow-up
possible

3-6 L/day i.v. 6 L/day i.v. 

Vanholder R, Sever MS : Crush-related acute kidney injury Uptodate; Sep 18, 2020



Following Mass Disasters…

• Authorities concentrate on the most urgent needs
• Housing/Shelter

• Food

• Sanitation- prevention of epidemia

• Rescue operations

• Transportation

• Safety issues

• What about patients with chronic diseases and with
special needs
• Diabetes, Oncology, Chronic Kidney Disease, CVD, HT

• Patients on dialysis, elderly, disabled

General 
Population

Patients with
Special needs



Patients on RRT at times of 
Disasters: Challenges

• For patients on HD 
• Access to dialysis centers may not be possible
• Dialysis staff may themselves be unable to reach to the center and/or may not be able to work
• Acess to medications may be impaired
• Dialysis centers may be unable to operate
• Patients may be on dialysis during the disaster

• For patients on PD
• Access to solutions may not be possible
• APD may not be used due to power cut-offs
• Hygienic environment may not be available

• For patients with kidney transplant
• Access and availability of immunosuppressive medications may be a problem
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What does the local RDTF do?

Disaster free
period

• Educational activities
• Health staff/rescue teams

• Prevention and treatment
of Crush Syndrome

• Organization of dialysis
• Patients

• How to survive when
dialysis not available
• Drink less, avoid K 

containing food ect.

• Medications should be 
within easy reach, ready to
grab- a month’s supply

• How to detach from
dialysis

• Planning of services

Immediate disaster
period

• Rapid communication
within the TF

• Information about the
extent of damage- regular
updates through local
coordinators

• Defining the needs: 
supplies, medication, 
health staff: dialysis nurses
support

• Re-organize patient
distribution

• Avoid burn out, support
through volunteers

Recovery
Phase

• Re-assess the needs

• Define pitfalls

• Assess the damage, 
lossess

• Analyze data



Malatya Diyaliz Merkezi Adıyaman Diyaliz Merkezi

Hatay Emir Diyaliz

• Reyhanlı
• Dörtyol
• Adana
• İskenderun
• Mersin
• Diğer iller



Major points of planning

• Estimated number of crush injuries- 1500

• Transfer of patients on chronic dialysis to private/state satellite units

• Preparing the hospitals to receive crush injuries

• Organizing the shifts for nurses and doctors

• Numbers of patients with Crush injuries reaching the hospitals



Ukraine

Sudan

Man –Made Disasters:
Armed conflicts



How is an International RDRTF helpful

• Supporting for supplies: dialysis, catheters,  medications, health staff: 
dialysis nurses, technicians, doctors.

• Catalyzing communication between NGOs, procurers

Marmara Earthquake
1999

>600 Crush cases

ISN-RDRTF
MSF

Ukraine Crisis/2022
Armed conflict

10000 Dialysis pts/ 700 displaced
1500 tx pts-

ERA-RDRTF
MSF/WHO/Direct Relief

FMC/Bbraun
Chiesi/Vifor

Sudan  Crisis
Civil War

2022
8000 Dialysis Pts

4000 Tx Pts

ISN-ERA-ASN
AFRAN



To conclude…

• No where in the World is free 
from disasters

• Patients with kidney diseases are 
among the most vulnerable

• Preparedness is the key to 
mitigate the effects of disasters

• Renal Disaster Task Forces may 
have an important role in 
preparedness for disasters


