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Abstract

Pediatric patients on kidney replacement therapy (KRT) are among the most vulnerable during large-scale disasters, either
natural or man-made. Hemodialysis (HD) treatments may be impossible because of structural damage and/or shortage
of medical supplies, clean water, electricity, and healthcare professionals. Lack of peritoneal dialysis (PD) solutions and
increased risk of infectious/non-infectious complications may make PD therapy challenging. Non-availability of immuno-
suppressants and increased risk of infections may result in graft loss and deaths of kidney transplant recipients. Measures to
mitigate these risks must be considered before, during, and after the disaster including training of staff and patients/caregiv-
ers to cope with medical and logistic problems. Soon after a disaster, if the possibility of performing HD or PD is uncertain,
patients should be directed to other centers, or the duration and/or number of HD sessions or the PD prescription adapted.
In kidney transplant recipients, switching among immunosuppressants should be considered in case of non-availability of
the medications. Post-disaster interventions target treating neglected physical and mental problems and also improving
social challenges. All problems experienced by pediatric KRT patients living in the affected area are applicable to displaced
patients who may also face extra risks during their travel and also at their destination. The need for additional local, national,
and international help and support of non-governmental organizations must be anticipated and sought in a timely manner.

Keywords Natural disasters - Man-made disasters - Nephrology - Children - Kidney replacement therapy - Kidney
transplant - Dialysis

Introduction

The World Health Organization Department of Emergency
and Humanitarian Action (WHO/EHA) defines a disaster as
“an occurrence, disrupting the normal conditions of exist-
54 Lale Sever ence and causing a level of suffering that exceeds the capac-
severlale @hotmail.com ity of adjustment of the affected community” [1]. Disasters
involve three components occurring simultaneously: (i) a
hazard, (ii) a vulnerable population, and (iii) an inadequate

capacity to cope with the potential adverse effects [2].
According to the triggering hazard, disasters may be natu-
ral or man-made. Natural disasters result from sudden, large-
o ) scale events caused by nature, which cannot be prevented or
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ics and pandemics, also form a subgroup of natural disas-
ters. On the other hand, all kinds of armed conflicts (wars,
terrorist attacks, and religious conflicts), nuclear accidents,
and structural collapses are examples of man-made disasters.
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Irrespective of the cause, occurrence rate and negative
impact of disasters on humanity have increased in recent
decades; some possible reasons include growth of world
population, industrialization and urbanization, overpopula-
tion in cities, and ongoing threats of wars and conflicts [3].

Disasters share certain commonalities, e.g., damage to
infrastructure; panic, chaos, and disorganization of health-
care delivery; shortages of medical material and personnel,
and an unanticipated increase in the numbers of patients
presenting to the emergency services in a very short time.
Therefore, an “all hazards model” (i.e., managing different
hazard scenarios with a common plan for hazard mitiga-
tion and preparedness) [4] has been introduced. On the other
hand, mechanisms, risk factors, and measures to mitigate
damage and to treat affected patients may differ among
various disasters. For example, wars may result in gunshot
injuries, bleeding, and exposure to exogenous nephrotoxins;
earthquakes are characterized by crush injuries and exposure
to endogenous nephrotoxins, whereas tsunamis and hurri-
canes result in drowning [5]. Logistically, natural disasters
may affect a huge population for a very short time period,
whereas adverse effects of wars may last for several years;
e.g., the Syrian war is now in its 11th year.

Disasters have many devastating consequences for the
affected community. Although the entire population is at risk
of being affected, children, particularly if they are chroni-
cally ill, represent a uniquely vulnerable group due to their
special medical needs and dependence on their parents/
caregivers [6]. In this review, we focus on the crises faced
by pediatric dialysis and kidney transplant (KTx) patients
during disasters, and interventions to be performed before,
during, and after the event to mitigate the extent of their
problems.

Statistics

Since 1994, natural disasters have affected more than 5 bil-
lion people around the globe [7]. In 2021, the Emergency
Event Database (EM-DAT) recorded a total of 432 natural
disasters, which affected 101.8 million people worldwide
[8]. The most common events were floods, storms, and
earthquakes. Asia was the most frequently and severely
impacted continent, accounting for 40% of all natural haz-
ards and 66% of the affected population.

Considering man-made disasters, during 2020, 34
armed conflicts were identified globally, which were most
frequent in developing countries in Africa, Asia, and the
Middle East [9]. Following the invasion of Ukraine on
24 February 2022, Europe also faced an armed conflict.
In recent decades, conflicts affected not only the armed
forces, but also civilians, including vulnerable popula-
tion segments, especially the children. It is estimated that

@ Springer

nearly 1 in every 5 children worldwide live in conflict
zones and experience threats of wars [10].

Disasters mostly affect low-middle-income countries
or poorer communities in well-developed nations, who
already have a higher burden of health problems in their
routine daily lives compared to their wealthier peers [11,
12]. Disasters may exaggerate existing health problems,
causing severe consequences in dialysis and transplant
patients, who need extensive and expensive technical
infrastructure, equipment, medications, disposables,
hygienic environments, and well-trained medical person-
nel. Although most publications come from high-income
countries, their preparedness for disasters is not satisfac-
tory either [13].

Despite the huge number of children living with dangers
of disasters, very little is known about the fate of pediatric
patients receiving kidney replacement therapy (KRT) in this
setting.

Effects of disasters on pediatric dialysis
and kidney transplant patients

General aspects

Mass disasters have direct and indirect effects on the gen-
eral population. Because of their anatomical and physio-
logical characteristics, limited self-preservation skills, and
dependence on their caregivers, the risk of direct injuries
to children is high [14]. In 2016, during the Syrian war,
23% of civilian casualties were children [15]. On 1 June
2022, the United Nations Human Rights Monitoring Mission
in Ukraine reported, overall, 4168 killed and 4945 injured
civilians, among whom 268 and 423 were children, respec-
tively [16]. Most of these children are presumed to be previ-
ously healthy.

Of particular importance, the mental health of children
is at lifelong risk. Psychological and psychiatric manifes-
tations include acute stress reactions, post-traumatic stress
disorder, depression, panic attacks, anxiety, phobia, and even
psychosis [17, 18]. We have no information on the fate of
chronically ill children, especially dialysis and KTx patients,
as disaster victims. It can be speculated that they would be
influenced at least as severely or more seriously than healthy
children because of their healthcare needs.

Special aspects
In addition to direct injuries, several features adversely affect

the health of pediatric kidney patients during mass disasters
(Table 1) [19, 20].
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Table 1 Effects of disaster-related logistic/medical problems on general and healthcare infrastructure, kidney centers, and patients [19, 20]

Effects on general and healthcare infrastructure

Collapse of buildings

Damage to the electrical network

Damage to the water supply

Destruction of roads, railways, vehicles

Loss of security

Damage to communication networks

Damage to medical centers

Damage to HD and APD machines

Unhygienic environment

Lack of processed water for HD

Patients’ and staff transportation difficulties to the hospital/dialysis unit

Communication failure among patients and healthcare personnel

Killed/injured parents/caregivers causing unaccompanied pediatric patients

Injured and overwhelmed healthcare personnel

Shortage of medical supplies and medications

Medical problems for patients on KRT

Increased risk for communicable and infectious diseases

-Vascular access infections
-Tunnel infections
-Peritonitis

Malnutrition

Inadequate follow-up visits, insufficient laboratory tests

Underdialysis and interruption in medical treatment
-Fluid overload

-Hypertensive emergencies

-Acid-base, electrolyte disturbances

-Rejection attacks

Interruption of KTx programs

HD, hemodialysis; APD, automated peritoneal dialysis; KRT, kidney replacement therapy; KTx, kidney transplantation

Hemodialysis (HD) patients

Following natural disasters, dialysis units may not be able
to perform routine treatments, and patients on maintenance
HD may miss their scheduled dialysis sessions resulting in
increased risks of morbidity and mortality [21-25]. Com-
pared to natural disasters, armed conflicts last longer, and
the consequences are even more grave [26].

Pediatric HD patients may be affected more seriously
than adults on HD due to the limited availability of pedi-
atric-sized equipment and personnel with pediatric dialysis
experience [19, 27, 28]. Also, vascular access problems are
more frequent as compared to adults [29]. Furthermore, chil-
dren are usually less able to tolerate missed dialysis sessions
as compared to adults because of a higher metabolic rate
and reduced adherence to dietary restrictions, particularly
when under stress.

Peritoneal dialysis (PD) patients

Compared to HD, patients on PD are less dependent on
infrastructure, technology, specialized facilities, and health-
care personnel [30, 31]; therefore, the medical and logisti-
cal management of PD patients in disaster circumstances is

easier than that of patients on HD. However, transport of
bulky PD solutions to the affected area may be problematic.

Unhygienic conditions may increase the risk of both PD
and HD exit site infections with the risk of peritonitis or
septicemia [32, 33]. Hypervolemia and leakage due to lack
of appropriate CAPD solutions have also been reported [32].

Children with acute kidney injury (AKI)

In addition to chronic dialysis patients, healthy children,
who are injured during disaster, may also suffer from various
types (prerenal, intrinsic, and postrenal) of AKI and need
dialysis support. The most common etiology of AKI is crush
syndrome [6], although this risk is lower in children due to
their lower body surface area as compared to adults [34,
35]. Initially, crush injury-related AKI is prerenal; however,
afterwards, many factors lead to intrinsic renal AKI due to
acute tubular necrosis (ATN) [36].

Kidney transplant patients
Kidney transplant recipients face several important prob-

lems in disaster settings. During the COVID-19 pandemic,
a cross-sectional web-based study among children with
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chronic diseases, including KTx patients, revealed that 3.6%
of the patients experienced medication interruptions [37].
The non-availability of medications and/or noncompliance
with therapy under chaotic circumstances may lead to a high
risk of rejection [28, 38]. Importantly, noncompliance with
therapy is particularly common in adolescent transplant
recipients [39]. Furthermore, it can be speculated that, due
to unhygienic housing conditions, the risk for all kinds of
infections may increase in the immunosuppressed state [28].

Management of pediatric dialysis
and kidney transplant patients
during disasters

Disaster preparedness and a prompt response are key factors
to prevent and/or mitigate adverse effects on the affected
population. These measures can be studied in three phases:
before, during, and after the disaster (Fig. 1).

Pre-disaster preparations

A national renal disaster response coordination system and
planning is essential to decrease the extent of post-disaster

chaos and disorganization. Subdivisions of this system as
regional and also kidney center-based planning may be
useful in providing pragmatic solutions to disaster-related
problems.

The special needs of pediatric patients are often over-
looked in the hospital disaster preparedness plans [40].
Planning for pediatric KRT is crucial and should include
preparations at the level of the nephrology center as well as
personal preparation of patients.

Center-level preparations

Since disasters cannot be anticipated, a sustainable and regu-
larly updated disaster plan is needed [24, 25, 41]. Disaster
planners should aim to deal with all unfavorable conditions,
including local and general infrastructure problems (Table 2)
[20, 42], which cover action plans on how to overcome
shortages of dialysis equipment and supplies [41].
Considering personnel shortage, additional staff (who
previously worked in the dialysis center, retired and commu-
nity volunteers who can support the service beyond medical
procedures and care) should be identified. Disasters occur
from time-to-time, and unapplied medical information is
easily forgotten. To provide the most efficient healthcare and

- Planning
- Training
- Education

y

Postdisaster

interventions
- Monitoring
- Rehabilitation

- Evaluating
disaster response

Preparedness

Pediatric nephrology center
Pediatric patients / caregivers

Response Internal help

- Coordination
- Mitigation
- Action plan
External help

Fig. 1 Preparedness towards disasters, response after a disaster, and
post-disaster interventions targeting optimal response in pediatric
nephrology centers and pediatric patients/their caregivers. In disas-
ter-prone countries/regions, preparedness is vital to decrease extent
of post-disaster chaos and disorganization. Following a catastrophe,
response includes coordination, mitigation, and action plans, all of
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which are mandatory to save as many lives as possible; internal help
from other regions of the country and external help from other coun-
tries may be very useful if disasters cannot be coped with locally.
Response is far from being ideal even in well-developed countries that
are faced with frequent disasters; therefore, post-disaster interventions
may be useful for improvement in disaster response in future events
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Table 2 Preparations towards kidney replacement therapy patients for mass disasters [20, 42]

Center and healthcare personnel

Patients/families

- Identify coordinators and define their tasks
- Assign backups for every person and function

- Consider drawbacks towards infrastructure and medical supplies
Problem
Damage to the building and HD machines

Measure

Electricity failure
Water shortage
Shortage of medical supplies

Transportation problems

sibilities
Communication difficulties
tools

- Identify alternative pediatric dialysis units
- Provide backup generators
- Consider tanker truck delivery of bulk water

- Stock HD material for at least 2 weeks

- Note contact information of manufacturers
and distribution companies

- Check the addresses of patients and staff,
and consider alternative transportation pos-

- Determine currently valid communication

Provide training on:

- Applying dietary measures

- Avoiding infections

- Using communication tools

- Taking measures in case of underdialysis

Fluid restriction, using phosphate/potassium
binders and sodium bicarbonate

- Evaluating emergency symptoms and signs:
fluid overload, fistula problems, peritonitis,
graft dysfunction

- Using empiric antibiotics

Prepare an emergency bag containing:

- Emergency contact information list

- Information on current treatment regimen,
medical records, HD/PD orders

- Two-week supply of medicines (watch out for
expired date!)

- Thermometer, sphygmomanometer, hand
sanitizers, masks, flashlight, battery powered
radio, batteries, matches, candles

Stock PD fluids and consumables for 2 weeks

HD, hemodialysis; PD, peritoneal dialysis

to minimize the risk of malpractice, medical staff should be
trained on disaster emergencies and disaster plans at appro-
priate intervals. Multidisciplinary psychosocial support
teams with social workers, consultants, interpreters, and reli-
gious representatives should be established and trained on
potential scenarios to provide services to staff and patients.
It has been reported that dialysis patients’ unawareness
of disaster preparedness plans of their centers can lead to
missed dialysis sessions [25]. Therefore, patients and their
families/caregivers should be informed of these plans.

Preparation of patients and caregivers

Educating and informing patients and their families/car-
egivers about an emergency can be useful to minimize the
extent of risks (Table 2) [20, 42, 43]. Due to the risk that
primary caregivers will be personally harmed by the disaster,
another family member should also be trained to assume
the responsibility. Families should be informed about the
risk of interruption of the regular dialysis program and liv-
ing in crowded, unhygienic conditions, which may trigger
infections.

Patients’ and their caregivers’ training on self-disconnec-
tion technique from the machine is critical [44], and disaster
drills can be performed to explain evacuation procedures in
the case of an emergency. Primary caregivers of patients on
automated PD (APD) program should be trained to perform
manual exchanges.

An emergency bag containing at least a 2-week supply
of regular medications and backup drugs is important for

disaster preparedness at home (Table 2) [20, 42]. Parents/
caregivers should keep reports describing current HD or PD
prescriptions, medications, and also center contact informa-
tion in a safe and easily accessible location. An emergency
preparedness checklist may be useful to avoid any mistakes
during the chaos of mass disasters [45].

Interventions during the disaster
Center-level interventions

Firstly, the structural condition of the centers should be
evaluated. Capacity planning and the scope of healthcare
cannot be assessed until the extent of building damage is
determined. Management of manpower is vital to ensure
provision of healthcare. The number of functioning per-
sonnel, staff duty schedule, and extra work hours should
be established, and previously determined action plan be
activated. The number of personnel who can be sent to other
centers or vice versa should be also clarified. Patients should
be referred to neighboring centers if their own centers are
not functioning.

A communication network among staff, patients, and
other stakeholders, including authorities and non-gov-
ernmental organizations (NGOs), is critical to optimize
healthcare coordination [41]. Determining and sharing of
telemedicine channels on social media platforms may help
direct patients to the best available centers. Several options
(GoogleDuo, WhatsApp, Facetime) are applicable for tel-
emedicine interaction [37]. Short informative videos and
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voice recordings can be sent to cell phones. Group chats for
predefined problems may be conducted.

Considering limited resources, it is important to review
routine laboratory assessments; only the most urgent bio-
chemical parameters should be analyzed.

Burnout (prolonged response to chronic interpersonal
stressors of the job or psychological response to work-
related stress) is an important health problem among all
healthcare personnel during disasters and may contribute
to less efficient healthcare delivery [46]. It is character-
ized by exhaustion, feelings of cynicism, and professional
inefficiency, and may be associated with psychologic/psy-
chiatric and somatic problems. Burnout may result in medi-
cal mistakes and malpractice, patient disappointment, poor
health outcomes, and a low morale among team members
[46, 47].

Risk of burnout may be minimized by pre-disaster
organizational preparedness, and intra-disaster specific
measures, such as improving safety concerns and worries
for malpractice, supporting mental health, improving medi-
cal staffing shortage, decreasing workload, and providing
flexibility in working circumstances. Training on coping
with stress and problematic conditions and maintaining
physical health may be useful for preventing burnout as
well [47].

If needs cannot be coped with locally, national and inter-
national help may become necessary, as seen with previ-
ous mass disasters [48]. The Renal Disaster Relief Task
Force of the ISN [49], ERA [50], and ESPN [51] have been
proven useful in previous disasters and the recent disas-
ter in Ukraine. In addition to personnel and material help,
consultation with foreign specialists proved very useful
both for obtaining medical advice and to discuss logistic
problems.

Interventions towards patients and caregivers

Patients and their caregivers should be informed of the
center status, transportation options, and alternative
pediatric nephrology/dialysis centers. When patients are
transferred to other centers, it may be helpful for patient
adaptation if one or more members of the local dialysis
team accompany them, where possible. If the child’s usual
dialysis program cannot be provided, high dose furosemide
may be useful to prevent volume overload in patients with
residual kidney function. Similarly, withholding beta block-
ers and renin—angiotensin—aldosterone blockers should be
considered in patients at risk of hyperkalemia. Some prac-
tical suggestions on patient management are provided in
Box 1.
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Box 1. Practical suggestions for the patients and their
caregivers, towards solution of frequent problems during
mass disasters [20, 74].

Communication among patients

-Create a network to communicate with other patients/families
-Arrange group transportation to the center
-Exchange drugs, PD fluids

Unhygienic environments

-Follow hygiene rules strictly

-Wear masks

-Consume safe, healthy, and proper food
Limited dialysis possibilities

-Avoid potassium-rich food

-Decrease fluid intake

-Consume salt-free diet

-Consider additional medications (e.g., phosphate/potassium binders,
sodium bicarbonate)

PD practice difficulties
-During power outages, use non-heated solutions or, during cold
weather, consider wrapping up the solutions with hot-water bags

-If a suitable antiseptic solution is not available for catheter exit site
care, the following solution can be prepared:

® 6 0z. (3/4 cup) boiled or bottled water

e 4 0z. (1/2 cup) white vinegar

e | % teaspoons table salt is mixed and shaken well, put into a clean
spray bottle and this mixture can be used for 1 week

PD, peritoneal dialysis

Hemodialysis patients

In an emergency situation, triage is extremely important
[24]; patients who need urgent dialysis due to volume over-
load or other uremic symptoms and those with serious bio-
chemical abnormalities should take priority for dialysis.

Problems related with water are common during mass
disasters. Switching from hemodiafiltration to hemodialysis
reduces water consumption. In addition, if the water purity is
suboptimal, low-flux dialyzers should be preferred instead of
high-flux filters. In case of problems with the water supply,
the use of tank water can be considered [52]. Centers should
be vigilant about the contamination of water supply if com-
mon symptoms such as fever, rigors, or signs of hemolysis
appear in HD patients.

Reducing the number of weekly dialysis sessions and
the duration of each session is critical in overwhelmed
centers; this strategy is also valuable to decrease the
transportation needs of the patients. The duration or
number of dialysis sessions can be reduced starting from
patients with residual kidney function and without risky
laboratory parameters.
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Dialysis inadequacy due to reduced number of dialysis
sessions or shortened dialysis duration can be partially over-
come by increasing dialysis efficacy. For example, in patients
without a risk for dialysis disequilibrium, the upper limits
of dialyzer surface area (1-1.2 times body surface area) and
blood flow rate (5-8 ml/min/kg or 150—240 ml/min/m? body
surface area) can be used [53]. The dialysate flow rate should
also be adjusted for water supply. It can be as low as 1.2
times the blood flow rate if the water supply is restricted;
however, it can be increased up to 2 times the blood flow rate
to increase the diffusion in limited dialysis time.

Switching from HD to PD should be considered if main-
tenance of HD is not possible. If required, portable home
dialysis machines with bagged fluid can be considered. Most
trained dialysis nurses will quickly adapt to using these
machines, but on-line video support from expert centers
must be available.

Peritoneal dialysis patients

Patients should contact their centers in the case of non-avail-
ability of their prescribed PD fluids. As a practical solution,
PD fluids may be borrowed from other patients, or a new PD
program can be prescribed for the available fluids.

In addition, the available PD fluid bags may need to
be used sparingly to mitigate this problem. In patients on
APD, longer treatment durations may be useful to ensure
that solutions are fully consumed. Considering patients on
continuous ambulatory peritoneal dialysis (CAPD), treat-
ment might be continued without disconnecting the same
bag as long as the volume of PD solution is sufficient. This
may also be useful to reduce the risk of infection by avoid-
ing frequent connections. If the environment is not suitable
for connections, treatment may be postponed until circum-
stances improve [54].

Automated PD is most commonly used in the pediatric
population. However, APD patients may not be able to con-
tinue their treatment during power outages and may need to
change their dialysis modality [32]; therefore, patients using
APD should have CAPD replacement solutions as well [42].
“Home-made” PD solutions can be produced in the hospital
pharmacy as a last measure [55]. Switching from PD to HD
or a combination of PD and HD as a hybrid treatment may
be another option.

Peritonitis is frequent during mass disasters [32]; there-
fore, patients should be trained on empirical administration
of antibiotics if they experience peritonitis symptoms and
cannot reach their physicians.

AKI patients

Early and appropriate fluid therapy is vital to prevent
or improve the outcome of AKI in crush victims. Fluid

administration (for children: 0.9% NaCl, 15-20 ml/kg
of body weight per hour) should be started as soon as
safely possible after the victim is found [19, 56, 57], and
maintained (0.33% or 0.45% NaCl solution at a rate of
3.000-6.000 m1/m%/24 h) during the first days [58]. In cases
with intrinsic renal AKI, dialysis support may be necessary.
Dialysis modality should be chosen keeping in mind the
need for possible long-term dialysis for the child.

Infections and related problems are very common medi-
cal complications increasing morbidity and mortality among
adult and pediatric crush victims [59, 60]. These problems
can be minimized by performing meticulous wound care,
avoiding unnecessary fasciotomies, following hygienic
measures, and early diagnosis and treatment [56]. Long-
term renal consequences of crush-related AKI are unclear;
however, considering the high risk of chronic kidney disease
(CKD) after AKI [61, 62], one can speculate that many pedi-
atric victims may be faced with the risk of chronic kidney
failure in the long term.

Kidney transplant recipients

Telemedicine for any modification in immunosuppressants
may be useful for inexperienced physicians in the manage-
ment of transplant patients. Communication and connections
via non-governmental organizations (NGOs) and patient
groups might be helpful to obtain medications. Switching
between immunosuppressive medications should be consid-
ered when the usual drugs are no longer available. Changing
from mycophenolate mofetil (MMF) to azathioprine (AZA),
from tacrolimus to cyclosporine, or vice versa is possible. If
relevant drugs are not accessible by any route, the dosage of
available drugs can be increased [63].

Living in unhygienic conditions may increase the risk
of infections [64], especially in immunosuppressed trans-
plant recipients. In the recent war in Ukraine, the need for
hygienic and safe shelters, in which children with their car-
egivers and medical personnel can stay, was highlighted.
Many KTx and chronic dialysis patients were unable to
protect themselves from the COVID-19 pandemic despite
shielding precautions [65].

Post-disaster interventions and rehabilitation
Overall, post-disaster interventions target treating neglected
physical and mental problems during the active phase of
disasters, and also improving social challenges. Learning
from previous mistakes is important.

Medical problems

During the chaotic conditions of disasters, many complica-
tions in dialysis and transplant patients may go undetected,
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or untreated even if they had been detected. Most of these
problems are related to underdialysis, which may include,
but are not limited to, fluid overload, suboptimal treatment
of CKD mineral bone disease, anemia, and heart failure in
dialysis patients. A-V access problems in HD patients and
peritoneal access problems in PD patients deserve special
attention because treatment of above-mentioned complica-
tions may not be possible without optimizing dialysis ade-
quacy, which necessitates best possible routes for dialysis
performance. All these problems should be revisited and
treated accordingly.

Mental problems

Pediatric patients on KRT are already susceptible to
various mental troubles. Extreme stress and psycho-
logic effects of armed conflict may trigger several men-
tal health problems [17, 18]. These problems may need
skilled help from experienced pediatric psychologists or
psychiatrists.

Social drawbacks

Children requiring KRT are dependent upon their caregiv-
ers for survival; morbidity or mortality of these individu-
als may deeply affect the child’s well-being. Therefore,
separated families must be united as quickly as possible.
Education of the pediatric kidney patients, which is prob-
lematic even in normally functioning societies, may be
hampered by austere circumstances. Help of authorities
and NGOs may be asked for in accomplishing these tar-
gets [66].

Preparations for future disasters

Unfortunately, natural and man-made disasters are inevita-
ble, and medical/logistical mistakes are quite common dur-
ing these catastrophes. In order to avoid repetition of the
mistakes, briefing and debriefing sessions are needed about
evaluating disaster response from a pediatric nephrology
point of view. Revisions in the action plans may be required
to mitigate the effects of disasters on this vulnerable popu-
lation. Also, topics on pediatric disaster medicine, disaster
response, special problems faced by pediatric nephrologists
and kidney patients, and potential solutions for these prob-
lems should be included in continuing education programs
and web pages of IPNA, ESPN, and other international and
national pediatric nephrology societies. Creating a Disaster
Relief Task Force by these societies is useful to collaborate
with the centers and intervene in a timely manner in the
acute phase of disasters.
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Challenges related with pediatric refugee
kidney patients

Wars can force people to flee their homes. Displacement
may be within the borders of the home country (internally
displaced persons) or across the national borders (refugees).
Low-income countries host approximately 85% of the world’s
refugee population [67]. According to the data of the United
Nations Refugee Agency (UNHCR), a total of 35 million
forcibly displaced children exist across the globe at the end of
2020, and nearly 13 million of them being refugees [67, 68].

There is limited information about the outcome of pedi-
atric refugee patients receiving KRT. In a 6-year period
between 2005 and 2010, 335 Afghan pediatric kidney
patients were reported in Iran, of whom 116 (35%) were
diagnosed with stage 5 CKD, although no information
existed about KRT practice in this population [69]. Another
study provided data on 633 Syrian refugee children with kid-
ney disease, from 22 pediatric nephrology centers in Turkey
between 2012 and 2020. Fifty-eight of these patients were
on a chronic dialysis program; 31 of them were being treated
with HD and 27 with PD, while 6 children survived with
KTx; maintenance dialysis was started in 54 in Turkey [70].
A survey among German pediatric nephrologists revealed
that a total of 69 refugee children, who had arrived in the
country between 2015 and 2017, had been treated with KRT
(43 on HD, 9 on PD, and 17 with KTx) [71]. The number
of refugee children on dialysis (n=52) represented 22% of
the total pediatric dialysis population (n =232) in Germany.

All problems cited for pediatric dialysis and KTx patients
living in the affected area are valid for displaced patients as
well. Moreover, they are at risk of limited access to basic
needs and healthcare during their travel and also at the des-
tination [72]. Most importantly, the vast majority of refugee
patients are dependent upon the support of their caregivers,
who may be separated from the children [19]. This logistic
drawback may result in deficient treatment, psychological
trauma, morbidity, and even mortality.

In addition, refugee kidney patients on KRT may suf-
fer from financial barriers, complex referral systems, and
limited healthcare in the host country, whereas suboptimal
health education, lack of their previous medical data, and
language barriers exaggerate all these problems [70, 73],
[74]. Considering that most of the host countries are low-
and middle-income countries with limited resources, man-
agement of all these medical, social, and logistic problems
are very complex. International help and support is essential
in order to mitigate, if not to avoid, these drawbacks [66].

During evacuation, priority must be given to pediat-
ric KRT patients requiring dialysis, because this group is
extremely vulnerable. Triage at admission centers is also
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critical; patients in urgent need of dialysis should be identi-
fied and dialyzed at the earliest convenience.

Conclusions

Disasters are inevitable and occur unexpectedly. Vulnerable
populations, especially pediatric kidney patients on KRT, are
even more seriously affected in suboptimal circumstances.
These children may suffer from long-lasting physical, men-
tal, and social trauma even if they survive the disaster.
Therefore, training of pediatric nephrologists and also other
specialties about the hazards to these patients during disas-
ters is mandatory. Disaster planning should include specific
precautions to protect pediatric kidney patients. Adapting
treatment protocols for pediatric dialysis and KTx patients
during active phases of conflicts and applying rehabilita-
tion measures after termination of conflicts may reduce the
impact of disasters on these children.
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