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ABSTRACT

During conflicts, people with kidney disease, either those
remaining in the affected zones or those who are displaced,
may be exposed to additional threats because of medical and
logistical challenges. Acute kidney injury developing on the
battlefield, in field hospitals or in higher-level hospital settings
is characterized by poor outcomes. People with chronic kidney
disease may experience treatment interruptions, contributing
to worsening kidney function. Patients living on dialysis or
with a functioning graft may experience limitations of dialysis
possibilities or availability of immunosuppressive medications,
increasing the risk of severe complications including death.
When patients must flee, these threats are compounded by
unhealthy and insecure conditions both during displacement
and/or at their destination. Measures to attenuate these risks
may only be partially effective. Local preparedness for overall
and medical/kidney-related disaster response is essential. Due
to limitations in supply, adjustments in dialysis frequency or
dose, switching between hemodialysis and peritoneal dialysis
and changes in immunosuppressive regimensmay be required.
Telemedicine (if possible) may be useful to support inexpe-

rienced local physicians in managing medical and logistical
challenges. Limited treatment possibilities during warfare may
necessitate referral of patients to distant higher-level hospitals,
once urgent care has been initiated. Preparation for disasters
should occur ahead of time. Inclusion of disaster nephrology
in medical and nursing curricula and training of patients,
families and others on self-care andmedical practice in austere
settings may enhance awareness and preparedness, support
best practices adapted to the demanding circumstances and
prepare non-professionals to lend support.

Keywords: conflicts, dialysis, disasters, kidney patients, wars

CONFLICTS
National or international conflicts (or wars) are disputes
involving the use of armed forces between two or more parties
[1]. In 2020, despite calls from the United Nations for a global
ceasefire, the number of active conflicts reached a record high
since World War II [2]. As of 2022, more than one billion
persons are in danger of being affected by active conflicts;many
of these are located in Africa, which are increasing over time
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Figure 1: Ongoing armed conflicts in 2021. (A) Countries experiencing armed conflicts (B) Regional distribution of armed conflicts. (C)
Percentage of high intensity armed conflicts (conflicts causing over 1000 fatalities per year, affecting a significant proportion of the territory and
population, and involving several actors over total number of conflicts for that year) [4].

(Fig. 1) [3, 4]. These man-made disasters are characterized
by damaged general infrastructure, disorganization, chaos,
unhealthy and insecure environments, and danger to life
among all affected people. Healthcare provision is hampered
through infrastructural damage and lack of medical material.
Shortages of medical personnel due to personal injuries and
trauma [5], challenges in reaching their workplaces [5] and
burnout [6] exacerbate these problems. Increasedworkload for
the functioning personnel, combined with lack of knowledge
in coping with war emergencies may contribute to unfavorable
outcomes for patients.

KIDNEY PATIENTS DURING CONFLICTS
Vulnerable persons (e.g. the elderly, women, children, frail
and chronically ill) are especially at risk during conflicts.
Among the chronically ill, people living with kidney disease, in

particular those with kidney failure, deserve special attention
since their survival depends on functional infrastructure, and
access, within hours to days, to advanced technology, specific
drugs and well-trained personnel [7].

Compared with data available on the impact of natural
disasters, information on the effects of conflicts on outcomes
for kidney patients is even more limited. Although the
mechanisms of risks to patients and risks of kidney injury
may differ between wars (gunshot, bleeding, hypovolemia,
exposure to exogenous nephrotoxins) and natural disasters
(exposure to endogenous nephrotoxins, exposure time), many
other characteristics are similar (e.g. damage to the general and
healthcare infrastructure; panic, chaos and disorganization
in healthcare delivery; shortages of medical material and
personnel; and an unanticipated increase in the numbers of
traumatic and non-traumatic patients).

2 M. S. Sever et al.

D
ow

nloaded from
 https://academ

ic.oup.com
/ndt/advance-article/doi/10.1093/ndt/gfac247/6674221 by guest on 14 Septem

ber 2022



Healthy
person

CKD
patient

Dx.
patient

Transplant
recipient

AKI
patient

ESKD
patient

Complications

Complications

Complications

Complications

Increased
risk of
DEATH

WAR

1

2

3

4

Figure 2: Effects of conflicts on kidney health. (1) Healthy persons can develop AKI. Kidney function may recover or evolve to CKD or directly
to kidney failure, or die. (2) CKD patients may progress to ESKD faster than expected due to interruptions in the management of underlying
primary disease; they may require dialysis, or alternatively, if they cannot receive dialysis, die. (3) Optimal dialysis often cannot be performed,
which may give rise to complications that may be fatal, if they cannot be managed properly. (4) Transplant recipients may suffer from
complications, resulting in graft failure and subsequent dialysis dependency, or sometimes mortality as a result of complications (see the text
for details). ESKD: end-stage kidney disease; pt: patient; Dx: dialysis.

We therefore here combine data obtained during natural
disasters and conflicts to provide a pragmatic approach for the
mitigation of risk in individuals across the spectrum of kidney
disease under austere war circumstances.

General considerations
People who develop acute kidney injury (AKI), those

with chronic kidney disease (CKD) not yet requiring kidney
replacement therapy, and those living with hemodialysis (HD),
peritoneal dialysis (PD) or transplantation are at all increased
risk of life-threatening conditions during conflicts (Fig. 2) [5,
8]. The frequent comorbidities in people with kidney disease
[9], including frailty [10], mobility challenges [11], cognitive
dysfunction [11] and cardiac disease [12], may also exacerbate
the risk of adverse outcomes. Combined with medical threats,
logistic hurdles and suboptimal healthcare, mortality is likely
to be higher in those with kidney disease compared with
healthy persons (Fig. 3). Risks are highest in patients requiring
dialysis, because of the high degree of comorbidities and acute
dependence on access to care. Considering that 10%–15% of
the population suffers from some form of CKD, nearly 4–6
million Ukrainian kidney patients might have been at risk of
being affected by the recent war [3].

Specific conditions
Similar to the general population, people with kidney

disease may continue to live in the war-affected zones or,
alternatively, maymove to other regions of the affected country
(internally displaced persons) or to other countries (refugees).

People with kidney disease living in war zones
Due to economic, personal, social, emotional or cultural

reasons, or because of medical disabilities, some patients do
not or cannot leave their homes in the affected zones, giving
rise to differing risks compared with those who can leave the
region.

People with AKI. Although the reported incidence varies
significantly depending on the studied population [13], the
true incidence of AKI during wars is unknown because of
inaccurate registration due to extensive chaos and panic, poor
awareness, as well as difficulties in diagnosis and logistic
challenges.

Prerenal, intrinsic renal and postrenal AKI may all develop
on the basis of gunshot-related injuries, bleeding, crush and
other trauma, exposure to noxious gases/agents, dehydration,
infections/sepsis and nephrotoxic medications [13]. The mor-
tality rate among patients withAKI (non-dialyzed and dialyzed
aggregated)was 53%during theKoreanwar [14]. Despite some
improvement, this figure is still 22% during recent wars [15].
Many reasons—including polytrauma, more severe AKI, delay
in diagnosis, use of frequent need for surgical interventions
and limitation of treatment possibilities—may play a role in
this unfavorable outcome [13].

Importantly, AKI may predispose patients to CKD in the
long term. A retrospective analysis of 3846 subjects with
AKI due to combat injuries revealed that 66% developed
hypertension and the rate of CKD at 5 years was increased
nearly 5-fold [16].

People with CKD. Most, if not all, people with CKD require
dietary restrictions and multiple medications to manage
underlying diseases and to retard the progression of CKD.
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Figure 3:Mechanisms by which conflicts increase the risks of complications, morbidity and mortality in kidney patients.
*Because of frailty/comorbidities. pts: patients.

Extreme stress, mental distress, non-adherence to diet, and
interruptions in medical follow-up and treatment may all
predispose to an accelerated decline of kidney function and
increase the risk of short- and long-term complications.
Following earthquakes, the circumstances of which mimic
wars, worse blood pressure control at ambulatory blood
pressure monitoring has been reported [17], and people with
diabetes exhibited worse glycemic control [18]. Therefore,
long-lasting, chronic disasters, e.g. armed conflicts (Syrianwar,
now in the 11th year), may have a greater insidious impact on
the outcome of CKD, compared with shorter conflicts.

Patients with CKD managed with immunosuppressive
treatment deserve special attention, because interruption of the
treatment may cause relapse/worsening of the primary disease
resulting in kidney failure. Continuing immunosuppressants,
however, may create additional risk by predisposing patients
to severe infections under unhygienic war conditions.

People on maintenance HD. During conflicts, underdialysis
is very frequent [5]. Hemodialysis requires availability of
water and energy, which often is affected in wars. Suboptimal
clinical and laboratory follow-up and increased interdialytic
weight gain due to non-adherence to dietary restrictions
may trigger intradialytic complications. Furthermore, heavy
workload and stress of dialysis personnel may predispose
patients to additional complications, such as vascular access
problems and higher infection rates as well as to increased
mortality [5, 19].

In the Iraqi–Kuwait war the mortality rate of HD patients
who remained in the conflict area was significantly higher
(42%) than in patients who left the country (12.7%) [20].
This dramatic difference may reflect some selection bias, as
sicker and older patients may not have been able to travel.

Underdialysis due to damaged healthcare infrastructure likely
also contributed to these adverse outcomes in the affected
region.

People on PD. Problems in obtaining dialysis solutions,
hypervolemia, leakage, exit-site infection and peritonitis due
to unhygienic circumstances have been reported in PD
patients during disasters [21, 22]. Dependence on relatives for
exchanges in continuous ambulatory PD (CAPD), and lack
of electricity for automated peritoneal dialysis (APD) may
present additional challenges [20].

Transplant recipients. In conflict zones, transplantation
activity decreases due to disorganization, shortage of medical
facilities, personnel andmedications, and also prioritization of
other surgeries [23].

Interruptions of maintenance treatment may occur as well.
Only 62% of the transplant recipients had stockpiled medica-
tions at their disposal when the Great East Japan Earthquake
occurred, and only 44% always had their medication at hand
[24]. Unhygienic conditions may trigger infections, whereas
inadequate nutrition and dehydration may contribute to graft
dysfunction [25]. Suboptimal follow-up may delay diagnosis
and treatment of complications, which then necessitate empir-
ical approaches [23].

Refugees with kidney disease
Overall, the number of displaced people is overwhelming,

reaching to 89.3 million in 2021 [26]. The Syrian crisis was
characterized by 6.9 million internally displaced people, and
another 5.6 refugees after 11 years of war [27]. In the recent
Ukrainianwar, the number of refugees and internally displaced
people have reached 4.9 and 7.1 million, respectively, at 14
June 2022 [28]. All risks and complications relevant for patients
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residing in war zones apply to refugees as well. Moreover,
refugee patients may be faced with more unhealthy and
unsecure conditions than those remaining in their residence
zone, both during their displacement and in the destination
countries [29]. Difficulties in navigating a foreign health
system and miscommunication based on language or cultural
barriers may lead to delays in care and medical mistakes, and
contribute to poor outcomes [30].

Refugees with AKI. Publications on AKI among refugees
are very scarce. Retrospective analysis of 130 pediatric Syrian
refugee children revealed an incidence of AKI of 3.1%;
however, no data were provided about AKI features and
outcomes [31]. The true incidence of AKI is difficult to
determine, because mild cases may go undetected.

The vastmajority ofwar-related severeAKI is treated locally
or referred to nearby, higher-level health facilities [13]; thus,
intentional displacement through a patient’s own initiative is
exceptional. In the case of panicky displacement, however,
life-threatening complications may occur due to challenges in
obtaining appropriate medical care, unavailability of dialysis,
and the lack of knowledge on the history and condition
of patients, especially if they are treated in multiple health
facilities during displacement or at destination.

Refugees with CKD. The degree of risk depends on the
stage of CKD. In advanced CKD, interruption of medical
care and treatment may result in sudden decompensation
precipitating life-threatening complications. Asymptomatic,
previously undiagnosed or stable patients with mild or
moderate kidney dysfunction are less likely to be labeled as
CKD. In a registry analysis across eight European countries,
among 14 436 migrants who attended health clinics, only
1.5% were diagnosed with CKD [32], which is strikingly
low, considering the high prevalence of hypertension and
diabetes mellitus among refugees and the global population
prevalence of around 10% [33]. This low prevalence may
mean that especially healthier people tend to leave the
affected zones while the sicker and older individuals stay
behind.

Refugees depending on HD and PD. The average percentage
of refugees among the maintenance dialysis patients of hosting
European countries in the early twenty-first century varied
between 1.5% and 7% [34, 35], and at times, the number of
refugees can even exceed that of local dialysis patients [36]. The
lower mortality rates (5.7%) among refugee dialysis patients as
compared with their local counterparts (15%) possibly reflects
selection bias favoring migration of younger and overall fitter
patients [37].

Although regional or local governments, hospitals, nephrol-
ogy units or patients themselves may contribute to dialysis
costs, the financial burden of dialysis remains a concern in
many hosting countries [35].

Refugees with kidney transplants. Three major problems
in the refugee transplant patient population include inability
to obtain immunosuppressive drugs, living under unhygienic
conditions (crowded reception halls, shelters, camps, metro
stations) and the inability to reach a transplantation center.
These risks may contribute to graft and even patient loss [23].

Access to transplantation among refugees on chronic
dialysis varies across host countries [38]. In a survey by
the International Society of Nephrology, 57.5% of centers
waitlisted refugees once they had obtained legal permission for
a permanent stay; 17.4% of the centers waitlisted irrespective of
official status; and 15.7% never waitlisted, but only performed
living donor transplantation if refugees provided a donor and
paid for the procedure themselves [35]. Kidney transplantation
outcomes for refugee patients have been reported to be
satisfactory [23, 39].

Importantly, desperate refugeesmay be tempted to purchase
organs [40]. This dangerous practice may open doors to black
market, organ trafficking and crime [41], which may become
even more frequent with increasing migration rates.

RISK MITIGATION—SOLUTIONS
Before war
Improving the structural quality of the buildings, and

preparing disaster scenarios and action plans for both overall
and kidney disaster response is vital to mitigate post-disaster
disorganization, panic and chaos [8, 42, 43]. Logistic planning
for personnel and material includes, but is not limited to,
measures to cope with sudden influx of AKI victims, and
redistribution of maintenance dialysis patients and personnel
from non-functioning to functioning units [44]. Organization
of educational courses on disaster nephrology, and training
on appropriate medical practices as well as on personal safety
measures under resource-constrained conditions are essential.
It is important to remember that healthcare facilities and
personnel are also targeted and directly affected during wars
[45].

Patient education by means of infographics, brochures,
and social-, visual- and written-media is highly important
to minimize war-related risks [45]. These sources should
include practical suggestions, e.g. disconnecting oneself from
a HD machine, self-treatment of various emergencies, and
maintaining stocks of safe foods, antibiotics, antihypertensives,
glucose-lowering drugs, immunosuppressants, phosphate and
potassium binders and other medications that will last for at
least 2 weeks (Tables 1 and 2) [24, 46].

During war
General measures are summarized in Table 2 and related

references [6, 8, 19, 23, 37, 47, 48]. Among these, influx of
medical help and trained external personnel is very useful [47];
however, this may sometimes be associated with drawbacks
as well. Unsolicited donations may result in incompatibility
between demand or capacity to use and donated supplies, and
lead to unnecessary effort and expense to dispose of these.
Unprepared, inexperienced or unlicensed foreign personnel
entering the affected zones with the best intentions to help
may slow down relief efforts, and necessitate extra efforts for
their transportation, activities and housing (Table 3) [44, 48,
49]. A basic principle of assistance should be impartiality; this,
however, may not always be respected, especially during civil
wars [50].
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Table 1: Some useful references and related links for kidney patients and health professionals helping to address the medical and logistic challenges during
armed conflicts.

Reference Link

Planning for emergencies—a guide for
people with kidney disease

https://www.kidney.org/atoz/content/disasterbrochurefacilities

Integration of NCD care in emergency
response and preparedness

https://apps.who.int/iris/handle/10665/272964

NCDK 2016 https://www.who.int/emergencies/emergency-health-kits/non-communicable-diseases-kit-2016
Help for Ukraine https://www.era-online.org/en/help-for-ukraine/
Recommendations for the management of
crush victims in mass disasters

https://www.era-online.org/en/erbp/guidance/acute-kidney-injury/crush-recommendations/

Medical services for children with kidney
disease in disasters

https://www.espn-online.org/ukraine-task-force

The ISN framework for developing dialysis
programs in low-resource settings

https://www.theisn.org/wp-content/uploads/2021/03/ISN-Framework-Dialysis-Report-HIRES.pdf

Are You R.E.A.D.Y? https://www.texasteec.org/tools/are-you-ready
Emergency preparedness https://www.rsnhope.org/rsn-programs/kidney-disease-resources/emergency-preparedness/
Infection control for PD patients after a
disaster

https://www.cdc.gov/disasters/icfordialysis.html

Emergency preparedness for dialysis facilities https://www.cms.gov/Medicare/End-Stage-Renal-Disease/ESRDNetworkOrganizations/Downloads/
EmergencyPreparednessforFacilities2.pdf

Communicating risk in public health
emergencies

https://apps.who.int/iris/bitstream/handle/10665/259807/9789241550208-eng.pdf?sequence=2

Guidance for managing ethical issues in
infectious disease outbreaks

https://apps.who.int/iris/bitstream/handle/10665/250580/9789241549837-eng.pdf?sequence=1

Essential steps for developing or updating a
national pandemic influenza preparedness
plan

https://apps.who.int/iris/bitstream/handle/10665/272253/WHO-WHE-IHM-GIP-2018.1-eng.pdf?ua=1

NCD: non-communicable diseases; NCDK: non-communicable diseases kit; ISN: International Society of Nephrology.

Specific measures can be taken to optimize preparation and
intervention for patients across the entire spectrum of kidney
disease.

People with AKI. Preventive measures, especially fluid in-
fusions, should be initiated on the battlefield, in field hospitals,
during transportation and at secondary/tertiary healthcare
centers [13]. Point of care devices were extremely useful for
the assessment of electrolyte and creatinine levels and direct
therapies at the disaster scene during theHaiti earthquake [51].
Detection, rescue, triage, primary survey, first aid and transfer
to field hospitals are critical steps performed on the battlefield.
Interventions in the field hospitals include rehydration to
prevent/treat shock, transfusion and prevention/treatment of
infections in efforts to avert subsequent prerenal AKI [13].
If necessary and possible, patients should be transferred after
initiation of urgent therapies (e.g. fluids, management of
hyperkalemia, simple surgical management of wounds) to
higher-level hospitals with dialysis possibilities [13]. If not
feasible, every possibility for local dialysis treatment should be
considered. If HD is unavailable, and in the absence of acute
abdominal injuries, urgent initiation of PD by tunneled or
stylet catheter insertion at the bedside can be life-saving despite
the risk of infection [22, 52]. The same recommendations
apply for treatment of AKI in the secondary/tertiary healthcare
centers.

People with CKD. Optimal treatment of underlying dis-
eases (especially diabetes and hypertension) through diet and
appropriate medication is mandatory. Decisions to modify im-
munosuppressivemedication for primary diseasemanagement
should be individualized considering local circumstances and
the condition of the patient.

In case ofmedication shortages,medicationsmayneed to be
donated or purchased from industry and/or fromother regions
or countries. Importantly, clear information is required regard-
ing to whom andwhere thesemedications should be delivered,
in view of the usual chaos of conflicts (Table 2) [44, 49].

People on maintenance HD. Nearby armed attacks always
create a dangerous situation for HD patients; therefore, they
should be trained on safe self-disconnection, as staff will not
always be able to disconnect all patients in time [43, 44].
Consecutive actions by staff and patients should be described
in detail in algorithms and checklists (Table 1), and preferably
practiced with drills.

Mismatch between dialysis demand and supply can be
attenuated by reducing the number of dialysis sessions or
shortening them, which can be a safe compromise for most
patients, if short-term. In case of a non-functioning dialysis
unit, support by other units should be planned [44]. If there
is a shortage of dialysis material and personnel, help from
other regions in the country or from other countries may be
life-saving; however, here also, unsolicited help may create
logistical problems (Table 3). If local dialysis treatment is not
possible, patients should be transferred to other regions or
countries [53]. If none of the above is possible, switching
HD patients to acute PD is justified to avoid emergent
complications [22, 54].

For each scenario, optimizing medical prevention and
management of complications through use of diuretics,
potassium-lowering agents, cathartics, and strict dietary and
fluid restriction may be helpful [5].

People on PD. PD may be a more practical modality
than HD during warfare because this obviates the need for
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Table 2: Generalmeasures tomitigate the impact of conflicts on kidney patients. Each row shows the commitment, and the stakeholders taking responsibility
to perform that particular commitment. Each column in the right serves as a ‘to-do-list’ for a particular institution or individual before, during or after a
disaster [6, 8, 19, 23, 37, 47, 48].

Institutional Individual

Measures to be taken 1* 2* 3* 4* 5* 6*

Before disaster
• Preparing educational materials on medical and security issues to be
distributed among local societies, patients and healthcare providersa

+ + + +

• Educating patients about the importance of strict dietary/fluid intake
measures to reduce negative impact of reduced dialysis accessa

+ +

During disaster
• Applying guidelines and recommendations, asking for consultancy and
using telemedicine to cope with emergencies and to avoid risk of
malpractice

+ +

• Asking expert help for logistical problems, e.g. provision of water and
electricity, solution for road blocks

+ + + +

• Referral of critically ill patients to fully equipped, higher-level, hospitals at
the earliest convenience

+ +

• Continuing treatment during transportation + +
• Asking for help by authorities and NGOs by every possible means
(including social media) about medical needs of the patients and also
professionals, maintaining ongoing communication and updates

+ + + + +

• Taking measures to prevent burnout of personnel; if needed, seeking
expert help for treatment of burnout

+ + +

• Carefully preparing on call schedules; substituting nephrologists by
internists or general practitioners; substituting nephrology nurses and
technicians by corresponding personnel active in other fields

+ +

• Calling for personnel help from outside (other regions or countries),
paying attention to the local medical licensing requirements and
cultural/language issues

+ + + +

After disaster
• Being admitted to the hospitals for screening, diagnosing and treating
neglected issues

+

• Evaluating past-disaster response by organizing briefing–debriefing
meetings, detecting defects and making preparations for future disasters

+ + + +

1* denotes international learned societies, e.g. ERA, ISN, ASN.
2* denotes national nephrology societies, national kidney foundations.
3* denotes humanitarian organizations and local representatives of humanitarian organizations.
4* denotes governmental institutions (ministry of health and other health-related institutions).
5* denotes healthcare personnel including nephrologists, general practitioners and HD nurses.
6* denotes patients and their caregivers.
aMay apply for the measures taken ‘during disasters’ as well.
ERA: European Renal Association; ISN: International Society of Nephrology; ASN: American Society of Nephrology; Int.: international; Nat.: national; Ins.: institutional; Phys: physician;
Pt: patient.

regular transportation under unsecure conditions and, if done
manually, is independent of electricity anddedicated personnel
[22]. If infrastructure is functioning, APD is even more
appropriate because of a lower risk of peritonitis.

Intensive patient and family training may be needed to
optimize PD practice in unhygienic conditions [22, 55].
Patients should also be trained in empirical use of antibiotics
in case of suspected infection and if dedicated personnel
cannot be reached. Reducing the number of PD exchanges and
keeping a 2-week stock of dialysis supplies at all times are useful
measures to address shortage of PD solutions.

If PD is not possible, applying diet and medical manage-
ment as well as switching patients to HD should be considered
for treatment of complications secondary to underdialysis.

Transplant recipients. Local operational resources should
be checked and postponing transplantation should be consid-
ered if needed.

The most important problem, shortage of immunosup-
pressants, can be mitigated by adapting immunosuppressive

regimens considering availability of medications (Table 1).
No standard protocol exists for this strategy; switching
between immunosuppressants or changing from triple to
double regimens while increasing dosages/targeted blood
levels of individual agents may be considered. Support by
authorities and/or non-governmental organizations (NGOs)
may be useful for obtaining drug donations or purchasing
supplies [23].

Increased risk of infection under unhygienic circumstances
can be minimized by paying strict attention to infection
prophylaxis. Training patients on empirical usage of antibiotics
(when available) is a pragmatic approach, if dedicated experts
are unavailable.

Treatment of serious complications (e.g. transplant
rejection) is complex. When no local experts or dedicated
health facilities are available, referral at the earliest convenience
to other regions or countries may be necessitated [23].
Telemedicine may be useful to overcome medical and logistic
challenges for patients or healthcare providers [8]; however,
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Table 3: Pros and cons of medical material and personnel help during disasters [44, 48, 49].

Benefits of solicited/suitable help Drawbacks of unsolicited/unsuitable help

Medical material
Improve healthcare by replacement of deficient medical devices and
medications

Problems in unpacking, sorting and storing of useless material
Aggravation of already present ecologic problems when destroying unnecessary
material
Incompatibility between donated supplies (e.g. PD catheters, connectors, HD
blood lines) and local needs/capacity/hardware

Medical personnel
Extra manpower to deliver healthcare Become disaster victims themselves due to inexperience in disaster circumstances
Moral support to local personnel Worsening of overall chaos and disorganization
Prevent burnout of the local personnel
Train local healthcare teams, which may be inexperienced in disaster
conditions

Overburdening of the local health professionals and administrators by
inappropriate guidance and logistic support

lack of computer technology/familiarity and impossibility of
connectingwith the internetmayhamper use of this possibility.

Aftermath of war
Security and general and healthcare infrastructure are

likely to improve when war ends. Many non-urgent medical
problems might have been disregarded during warfare for
security, logistical or economic reasons; therefore, screening,
diagnosis and treatment of neglected issues should begin as
soon as possible, not forgetting mental health concerns.

Unfortunately, natural and man-made disasters recur;
therefore, evaluating response to the previous disaster by
organizing briefing–debriefing meetings, detecting defects in
disaster response and making preparations for future disasters
may be useful to learn frompast experience and avoid repeated
mistakes.

Refugees
The measures mentioned above also apply to refugee

patients; in addition, some issues deserve special attention [22,
23, 35, 56]:

(i) In case of massive displacement, evacuation of dialysis
and transplant patients should be prioritized due to
their high vulnerability to serious complications in the
absence of treatment. Patients should not be separated
from their families.

(ii) Evacuation may need to be planned in stages, with the
possibility to dialyze in between stops.

(iii) Nutrition, health and hygiene during evacuations
should be ensured.

(iv) In case of uncertainty about infection status, patients
should be isolated until their condition is clarified.

(v) Coordinators accommodating patients with kidney
disease at border points should perform triage to
identify those in need of emergency intervention. Or-
ganization of dialysis or hospital admission at the ear-
liest convenience is vital. Collection of (anonymized)
data is critical to assess burden and needs, to help
planning future strategies, to inform other involved
organizations and to coordinate assistance in the
subsequent stages.

(vi) Patients should be encouraged not to return to conflict
areas, unless safety and treatment possibilities improve.

Patient education about potential evacuation procedures
ahead of time may be useful to avoid panic displacement
and to assure safety during the journey. Patients should also
be informed about adhering to predefined dietary measures
and to carry a stock of critical medications when travelling.
Training of APD patients to perform manual PD exchanges,
with a prescription for CAPD, is mandatory. Supplies for
CAPD and APD are different and sources of supplies should
be identified ahead of time.

Sustainable long-term solutions
Possibilities for patients to be granted permission to remain

in a destination country may differ depending on the hosting
country [41], and refugees may be accepted or rejected. In the
latter case, theymay return to the country of origin or transit to
another (third) country. If they are accepted permanently, the
same legal, social, economic and cultural rights and freedoms
should be provided to refugee patients as to the citizens of the
hosting country, and all necessary therapeutic options offered
at the same level with achievement of full health insurance
coverage [35]. However, reaching all these targets will often be
gradual, complex and time-consuming.

ETHICAL CHALLENGES
Although the classical ethical principles of non-maleficence,
beneficence, distributive justice and respect for autonomy
also apply in war conditions, some principles of medical
ethics may necessitate different approaches [57]. If basic
values are contradicted by war circumstances (e.g. individual
autonomy/benefit versus fair distribution of resources across a
population), physiciansmay have to use their practical wisdom
to decide about their actual duties [57].

It is amoral duty to provide dialysis care to the refugees who
need it [34, 35]; however, allocation of limited resources is a
great concern. Applying a utilitarian approach of maximizing
benefit and saving as many lives as possible has traditionally
been justified, although it was questioned at times during
the recent SARS-CoV-2 pandemic [58]. If patients in need
of the same treatment have similar medical and logistic
drawbacks and prognoses, equality should be considered, and
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prioritization may be decided through random selection, such
as a lottery [59].

CONCLUSIONS
During armed conflicts, people with kidney disease are at
higher risk of adverse outcomes than healthy individuals.
Dependence for survival upon continuous vital therapies,
intact infrastructure, advanced technology and well-trained
personnel make this patient population extremely vulnerable.
Dire conditions in the disaster field may precipitate displace-
ment, which results in additional problems during travel and
in the new environment.

Respecting medical, logistical and also ethical rules, which
may deviate significantly from routine practice, may provide
opportunities for saving as many lives as possible.
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