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GRAPHICAL ABSTRACT

Distribution, preparedness and management of Ukrainian adult refugees on dialysis -
an international survey by the Renal Disaster Relief Task Force of the
European Renal Association

A survey on distribution, preparedness, and management of adults requiring dialysis who were

Background displaced outside Ukraine due to the Russian-Ukrainian war.

Method Results

. i Cross-sectional online survey 28.1% 642

4 disseminated across Europe interdialytic interval >4 " °

S€# May - August 2022 days during displacement di Wllt d
(from 4 up to 12 days) medical recer

Results
N =602 50.6% 34 i
45% dialysed in Poland physicians reported a _ ‘-(; Ul =
Mean age = 48.1 + 13.4 years communication and h re'qull_re .
Dialysis interval = 3.1 £ 1.6 days language challenges ospitalization

Conclusion

The results of our survey may help to inform policies and targeted interventions to respond to

the special needs of this vulnerable population during wars and other disasters.

NEPHROLOGY
DIALYSIS
TRANSPLANTATION

ABSTRACT

Background. Due to the Russian-Ukrainian war, some of
the about 10000 adults requiring dialysis in Ukraine fled their
country to continue dialysis abroad. To better understand the
needs of conflict-affected dialysis patients, the Renal Disaster
Relief Task Force of the European Renal Association conducted
a survey on distribution, preparedness and management of
adults requiring dialysis who were displaced due to the war.
Methods. A cross-sectional online survey was sent via
National Nephrology Societies across Europe and disseminated
to their dialysis centers. Fresenius Medical Care shared a set of
aggregated data.

Results. Data were received on 602 patients dialyzed in 24
countries. Most patients were dialyzed in Poland (45.0%),
followed by Slovakia (18.1%), Czech Republic (7.8%) and
Romania (6.3%). The interval between last dialysis and the
first in the reporting center was 3.1 £ 1.6 days, but was
>4 days in 28.1% of patients. Mean age was 48.1 £ 13.4
years, 43.5% were females. Medical records were carried by
63.9% of patients, 63.3% carried a list of medications, 60.4%
carried the medications themselves and 44.0% carried their
dialysis prescription, with 26.1% carrying all of these items
and 16.1% carrying none. Upon presentation outside Ukraine,
33.9% of patients needed hospitalization. Dialysis therapy was
not continued in the reporting center by 28.2% of patients until
the end of the observation period.

Conclusions. We received information about approximately
6% of Ukrainian dialysis patients, who had fled their country
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by the end of August 2022. A substantial proportion were
temporarily underdialyzed, carried incomplete medical infor-
mation and needed hospitalization. The results of our survey
may help to inform policies and targeted interventions to
respond to the special needs of this vulnerable population
during wars and other disasters in the future.

Keywords: conflicts, dialysis, disasters, refugees, wars

INTRODUCTION

On 24 February 2022 Russia initiated an invasion of Ukraine
[1]. As of 24 September 2022, the number of Ukrainians
who fled the country was estimated to be almost 7.5 million
[2]. Additionally, several millions of Ukrainians migrated
internally, mostly to the western part of Ukraine [3].

The impact of conflicts on health is overwhelming [4].
Direct effects include gunshot injuries and trauma-related
morbidity and mortality. Assessment of indirect effects is chal-
lenging, as they remain underestimated and under-recorded.
They include the impact of conflict on infectious diseases, non-
communicable diseases, morbidity due to reduced healthcare
access, and interruption of antenatal, pediatric and maternal
services and of mental healthcare. In recent years, there has
been a growing awareness of the burden of chronic diseases
in conflicts [4].

There are several reports on the situation of patients with
kidney diseases during natural disasters [5, 6], but less is known
about the influence of military conflicts on this vulnerable
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KEY LEARNING POINTS

What is already known about this subject?

What this study adds?

Ukraine.

What impact this may have on practice or policy?

o During armed conflicts dialysis patients may experience limitations or interruptions to therapy leading to severe life-
threatening complications due to medical and logistical challenges.

o Before the Russian-Ukrainian war, there were approximately 10 000 adults receiving long-term dialysis in Ukraine.

« Some of these patients fled their place of residence and looked for opportunities to continue dialysis elsewhere in Ukraine
or abroad. The number of such patients and their condition after displacement were thus far unknown.

« By the end of August 2022, we received information about approximately 6% of Ukrainian dialysis patients who fled their
country since the start of the Russian-Ukrainian conflict, with the majority receiving dialysis in a country neighboring

o Preparedness for displacement varied and was incomplete in most patients.
o Almost 30% of displaced patients remained without dialysis for 4 days or longer.
o Clinical status upon arrival to the host countries often necessitated hospitalization.

o Monitoring the movement and condition of dialysis patients during armed conflicts and the present results may help
inform policies that allow for prompt and targeted interventions to respond to the special needs of this vulnerable
population during wars and other emergencies around the globe.

population. The impact of wars on patients with kidney
diseases was recently summarized in a consensus statement
from the Renal Disaster Relief Task Force (RDRTF) of the Eu-
ropean Renal Association (ERA) [7]. Patients on maintenance
hemodialysis (HD) are at risk of prolonged underdialysis due
to damaged healthcare infrastructure, suboptimal availability
of water and energy supplies, shortage of dialysis personnel,
transportation difficulties or the need to flee. Consequently,
especially non-adherence to fluid and dietary restrictions
may lead to serious, life-threatening complications. Patients
on peritoneal dialysis (PD) may face logistical problems in
obtaining dialysis solutions on time, and are at high risk of
complications, such as peritoneal dialysis-related peritonitis or
exit-site infections due to unhygienic circumstances. Patients
after kidney transplantation may suffer from interruptions of
maintenance immunosuppressive treatment and are at risk of
serious infections due to their immunosuppressed state [7].

The possibility of leaving affected zones may be impacted
by many factors including severity of disability, and economic,
personal, emotional and cultural determinants [7].

As of 1 January 2021, there were 11181 patients (268 per
million population) on kidney replacement therapy (KRT)
in Ukraine, including 6017 on HD, 2700 on hemodiafil-
tration, 931 on PD and 1533 with kidney transplants [8].
The exact number of Ukrainian KRT patients who were
internally displaced, mostly to western parts of Ukraine, or
who fled to neighboring countries is currently unknown.
In accordance with the European Union protection act [9]
neighboring country governments and healthcare systems
provided support, including full reimbursement of healthcare
costs and procedural assistance outside Ukraine. In addition,
international kidney care organizations (ERA, the American
Society of Nephrology, the International Society of Nephrology
and the European Kidney Health Alliance) supported by the
World Health Organization joined together in these relief

Ukrainian adult refugees on dialysis

efforts, including supply of dialysis equipment to Ukraine,
organization of fundraisers, assistance for kidney patients
remaining in Ukraine and to those displaced outside the
country, as well as various support actions for Ukrainian
nephrologists [10].

Due to scarce epidemiological data on refugees suffering
from kidney failure, the RDRTF of the ERA conducted
an international survey on distribution, preparedness and
management of adults requiring dialysis outside Ukraine
since the beginning of the war. The results may lead to a
better understanding of the needs of patients with kidney
failure affected by a conflict and may support improvement
in preparedness procedures and equitable and evidence-based
allocation of resources for this vulnerable population in
ongoing and future conflicts.

MATERIALS AND METHODS
Data source

Survey data

A web-based survey hosted on the Survey Monkey appli-
cation was distributed across Europe and adjacent countries
that are located in the geographic area covered by the ERA
(list of the countries is provided in Supplementary data, Table
S1). The first e-mail invitation was sent to Presidents of
National Societies of Nephrology on 16 May 2022 along with
a request to disseminate the survey to a lead physician of
each dialysis unit within their countries. The invitation was
repeated after 5 weeks. The survey requested data about adult
(>18 years old) dialysis patients displaced from Ukraine, who
received dialysis in public or private dialysis centers. Data
collection was anonymized making identification of individual
patients impossible. Details of the survey are provided in
Supplementary data, File S1.
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Aggregated data

Due to internal privacy procedures, all dialysis units from
Fresenius Medical Care (FMC) shared a set of aggregated
data without direct center participation. Results from all FMC
European, the Middle East and Africa (EMEA) region units
were provided by the FMC representatives.

Data collection

Data were collected between May 2022 and August 2022.
The survey comprised questions on dialysis therapy before
and at the time of war both in Ukraine and in the other
countries, patients’ preparedness for displacement outside
Ukraine, hospitalizations outside Ukraine, coronavirus disease
2019 (COVID-19) history, language barrier-related issues and
psychological support received by the patients, demographic
features (age, sex, education level) and medical history
(cause of kidney failure). Questions about dialysis therapy
concerned dialysis modality, time since start of dialysis, vas-
cular access type, viral status and pharmacological treatment
(erythropoiesis-stimulating agents, intravenous iron, vitamin
D analogues, cinacalcet and phosphate binders).

Possible interruptions of treatment in Ukraine since the
start of war (i.e. decreased frequency of dialysis sessions)
were also addressed. Data about countries where patients were
dialyzed after leaving their regular units in Ukraine were
reported as well as data about kidney transplantation waitlist
status in Ukraine and in the host country.

Additionally, for the cohort of patients dialyzed in Poland,
the country hosting most Ukrainian dialysis patients, clinical
and laboratory data at the time of admission to the center were
gathered. Blood pressure and interdialytic body weight gain on
admission to the reporting center as well as the first reported
laboratory parameters were collected. Data about war-related
or journey-related injuries were also gathered.

Aggregated data sent by FMC comprised gender, mean age,
duration of KRT, viral status, vascular access type, COVID-
19 testing and pharmacotherapy at the receiving center. The
survey response rate for Polish dialysis units was 85%. For FMC
EMEA units it was 100% (related to the aggregated nature of
the received data).

The survey database was checked for double entries but no
such cases were found.

All percentages sum up to 100%, although the total number
of responses included in the percentage calculations was
different for each question due to different number of non-
responses and because some questions were covered only by
the point-by-point survey and not by the FMC data. For
some questions, ‘No data’ was an answer option—for those
questions these responses were included up to 100%. The
list of non-responses per particular question is presented in
Supplementary data, Table S2.

Study oversight

The study was designed by the RDRTF of ERA. The study
protocol and the survey were reviewed and approved by
the ERA Scientific Advisory Board. The questionnaire was
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Table 1: Number of dialysis patients displaced outside Ukraine and dialyzed
abroad.

Number of patients

Country Survey data Aggregated data Total
Poland 161 110 271
Slovakia 2 107 109
Czech Republic 19 28 47
Romania 9 29 38
Germany 28 0 28
Hungary 6 15 21
Russia 0 12 12
Switzerland 11 0 11
Lithuania 9 0 9
Georgia 5 0 5
Latvia 5 0 5
Denmark 4 0 4
Belgium 3 0 3
Israel 3 0 3
Netherlands 2 0 2
Croatia 1 0 1
Finland 1 0 1
Luxembourg 1 0 1
Slovenia 1 0 1
Italy, Estonia, Italy—14 112 30
France, Portugal,
Spain

Estonia—5

France—0

Portugal—0

Spain—0

?Due to the internal privacy policy, FMC gave the total number of patients for these five
countries.

submitted to the Ethics Committee of the Medical University
of Silesia in Katowice, Poland and need for ethics review was
waived. Detailed authors’ contributions are provided at the end
of this article.

RESULTS

Data on 602 patients who were dialyzed abroad in 24 countries
after leaving Ukraine are reported. The distribution of patients
per country is provided in Table 1. Most patients were
dialyzed in Poland (45.0%), followed by Slovakia (18.1%),
Czech Republic (7.8%), Romania (6.3%), Germany (4.7%) and
Hungary (3.5%) (survey and aggregated FMC data together).

The location of dialysis units in Ukraine where patients were
dialyzed before the displacement is provided in Fig. 1. Besides
Kyiv, most patients left centers located in the south-east of
Ukraine (survey data only).

At least one dialysis session/visit in one or more dialysis
centers between the home institution in Ukraine and the
reporting center had occurred in 34.6% of patients. The largest
group of patients had these transit dialysis sessions in Poland
(41.3%), Ukraine (25%, mostly in Lviv) or Slovenia (7.5%). All
patients treated ad interim in Slovenia were finally dialyzed in
Italy (survey data only).

Mean patient age was 48.1 & 13.4 years, and 43.5% were
females. Regarding education levels in the study group, 14.6%
of patients had a university degree, 8.9% had vocational
education, 18.9% secondary education and 3.2% primary
education (data about education were captured only from
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Figure 1: Location of dialysis units in Ukraine, where patients were dialyzed before the displacement and number of these patients.

Table 2: Clinical data with regard to vascular access type (HD patients) and
viral status (HD and PD patients) in the study group.

% of patients

Vascular access type

Arteriovenous fistula 89
Arteriovenous graft 2.0
Tunneled catheter 5.1
Non-tunneled catheter 39
Viral status
HBs antigen positive 73
Anti-HCV antibodies 16.1
Anti-HIV antibodies 0.6
Anti-HBc antibodies 27.3

HBs antigen, antigen of the hepatitis B virus; HCV, hepatitis C virus; HIV, human
immunodeficiency virus; HBc antigen, hepatitis B virus protein (core antigen).

45.6% of migrants). Before leaving Ukraine, 98% had been
on HD, 1.2% on continuous ambulatory PD and 0.8% on
automated PD. Therapeutic shift from PD to HD after
displacement occurred in two patients. Mean dialysis vintage
was 57.7 £ 66.6 months (mean £ SD). Data on dialysis vascular
access type (HD patients) and viral status (all patients) are
provided in Table 2 (survey and aggregated data). The majority
(89%) of HD patients had an arteriovenous fistula. Hepatitis
B (HBs) antigen positivity was noted in 7.3% and anti-HBc
antibodies in 27.3% of all patients.

Primary causes of kidney failure are presented in Fig. 2
(survey data only). The most common causes of kidney disease
were glomerulonephritis and autoimmune diseases (29.5%). In
20.7% the cause was unknown.

Under war conditions in Ukraine, HD session frequency
was reduced in 23.5% of those patients who finally migrated.

Ukrainian adult refugees on dialysis

Mean time between last dialysis session and the first session in
the reporting center was 3.1 & 1.6 days. In 28.1% of patients
this time interval ranged from 4 (16.8%) up to 12 days (survey
data only).

Over one-quarter (28.2%) of patients had not continued
dialysis therapy in the reporting center by the closure date
of the survey (31 August). Mean number of HD visits was
11.6 & 11.2; median 8, range 1-50; only three PD patients left
the reporting centers, but the duration of stay was not provided.
Of those not continuing in the reporting center, 4.1% had died
and 94.6% left for another country or another city in the same
country. Of the patients who left, 28.6% intended to return to
Ukraine (survey data only).

Patient preparedness for displacement is outlined in Table 3.
Overall, 26.1% of the patients presented in the host dialysis unit
with their medical history, medication list, medications and
dialysis prescriptions, whereas 16.1% presented with none of
these (survey data only).

After leaving Ukraine, 33.9% of patients were hospitalized
upon presentation at the reporting center. The most common
causes of hospitalizations are presented in Table 4.

In the reporting dialysis units, 53.6% of patients received
erythropoiesis-stimulating agents, 39.4% intravenous iron
supplementation, 37.5% phosphate binders, 22.2% vitamin D
analogues and 3.5% cinacalcet (survey and aggregated data).
However, data on pharmacotherapy received in Ukraine before
the displacement was insufficiently available to allow reliable
information to be reported.

Twenty-nine patients (11.5%) had been waitlisted for
kidney transplantation in Ukraine. Of these, 15 were also
waitlisted for transplantation in their host country. In addition,
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~0.4%

m Glomerulonephritis and autoimmune
diseases

= Unknown

= Diabetic nephropathy
Other

m Cystic kidney disease (ADPKD, ARPKD,
nephronophthisis, others)

m Hypertensive nephropathy

m Infections / interstitial nephritis

m Dysplastic kidneys (CAKUT; congenital

anomalies of the kidneys and urinary tract)

m Nephrolithiasis

Figure 2: Primary causes of kidney failure in the study group (survey data only). ADPKD, autosomal dominant polycystic kidney disease;
ARPKD, autosomal recessive polycystic kidney disease; CAKUT, congenital anomalies of the kidney and urinary tract.

Table 3: Possession of particular determinants of preparedness for displace-
ment with regard to medical safety (survey data only).

Preparedness determinant

% of patients

Medical records 63.9
List of medications 63.3
Medications themselves 60.4
Dialysis prescription 44.0

Table 4: Causes of hospitalizations outside Ukraine among displaced
dialysis patients.

Number of % of
patients patients

Cause of hospitalization

Anemia 16 18.6
COVID-19 pneumonia 4 4.7
Non-COVID-19 pneumonia 4 4.7
Fluid overload 4 4.7
Need for tunneled catheter implantation 4 4.7
Heart failure 3 3.5
Peripheral artery occlusive disease 3 35
Need AVF surgery 3 3.5
Acute cholecystitis 2 2.3
Above knee amputation 2 2.3
Myeloma 2 2.3
Endocarditis 2 2.3
Arterial hypertension 2 23
Dialysis peritonitis 2 2.3
Arrythmia 2 2.3
AVF thrombosis 2 2.3
GI hemorrhage 2 23
Tleus 2 2.3

AVE, arteriovenous fistula; GI, gastrointestinal.
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33 patients who had not been listed for transplantation in
Ukraine started the listing process under the care of the
reporting center (survey data only).

Of the 90.5% of patients tested for active severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2) infection
in the reporting center, 2.1% were positive (survey and
aggregated data). At the time of presentation to the reporting
center, 32.1% of patients had not been vaccinated, 8% had
received three doses, 29.3% two doses and 1.6% one dose.
Twenty-six patients (10.6%) were vaccinated while being cared
for at the reporting dialysis center (survey data only).

Fifty-four percent of patients travelled to the destination
country accompanied by at least one other person, mostly
family members or, rarely, other people also requiring dialysis
(survey data only).

Communication and language challenges were reported by
50.6% of responding physicians. Translation was not required
in 30.4% of cases, in 26.4% a coworker was able to translate,
in 17.2% patient’s family members helped in translation,
while 16.4% of responding physicians used telephone/internet
translation services. In 9.6% of cases an interpreter, provided by
hospital or dialysis unit, was physically available on site (survey
data only).

A total of 43 patients (17.2%) received psychological
support while being cared for in the reporting dialysis center.
This service was provided by the dialysis unit itself for 29
patients and outside the center for 14 patients (survey data
only).
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Table 5: Laboratory parameters at admission to the hosting dialysis units collected in Poland.

Parameter

Hemoglobin (g/dL) 126 9.5 1.8
WBC count (x 103/uL) 118 6.6 2.4
Platelet count (x 103/uL) 119 209.7 67.4
Potassium (mmol/L) 120 5.4 0.8
Sodium (mmol/L) 113 138.7 2.7
Calcium (mmol/L) 98 2.2 0.3
Phosphorus (mmol/L) 93 3.6 2.3
Creatinine (umol/L) 74 897.7 262.2
BUN (mg/dL) 97 752 29.3

Percentage
Median Min-max % (N)
9.15 5-14 <7.0 7.9 (10)
7.0-7.9 7.9 (10)
8.0-8.9 25.4 (32)
9.0-9.9 23.8 (30)
10.0-11.5 19 (24)
>11.5 15.9 (20)
6.3 2.7-16.3
203 86-542
53 3.0-7.9 <3.5 0.8 (1)
3.5-5.0 30.8 (37)
5.1-6.0 45.8 (55)
6.1-7.0 20.8 (25)
>7.0 1.7 (2)
139 132-145
2.2 1.6-3.1
2.4 0.9-10.1
900.8 450.8-1522.2
72.4 28-197

BUN, blood urea nitrogen; SD, standard deviation; WBC, white blood cells.

Clinical data of the Polish cohort (survey data only)

Data about volume status, blood pressure and laboratory
parameters at admission to the hosting dialysis units were
collected only in Poland (N = 161). Since their last dialysis,
36.9% of patients had gained more than 3 kg of body
weight, and 28.5% between 2 and 3 kg. Thirteen patients
(8%) presented with a blood pressure >180/100 mmHg,
an additional eight patients (5%) had systolic values above
180 mmHg, with diastolic values below 100 mmHg.

Detailed data on laboratory parameters are provided in
Table 5. A substantial number of patients were admitted with
marked anemia or hyperkalemia.

War-related injury (right shin hematoma) was reported in
only one patient.

DISCUSSION

The Russian invasion of Ukraine forced some patients treated
by dialysis to migrate to other places in Ukraine or abroad. The
RDRTF established by the ERA coordinated comprehensive
support for kidney patients in Ukraine. The whole spectrum of
its mission and activities to date has been described elsewhere
[11]. In this study we present results of an international
survey conducted by the ERA Task Force which analyzed
the distribution, preparedness and management of adult
Ukrainian dialysis patients who migrated outside Ukraine
since the Russian invasion.

Our survey documented that around 6% of all patients dia-
lyzed in Ukraine migrated outside the country. This number
may be underestimated because of incomplete distribution
and/or response rates of the questionnaire, migration to
non-included countries and patients who died before being
captured in the survey. On the other hand, data response rates
in Poland and within the FMC network were high, suggesting
that we captured a large proportion of the total number
of displaced patients. However, complete data on migration
within Ukraine, mostly to the western part, or of mortality

Ukrainian adult refugees on dialysis

among Ukrainian dialysis patients is not available. Some data
on relocation has been described elsewhere, including patients
dialyzed in FMC centers in Chernihiv and Kharkiv who were
moved to centers in Lviv and Cherkasy [12].

The proportion of dialysis patients who left the country
was lower than one might have expected and a lot lower
compared with migration of the general population [602 of
9648 (~6%) vs 7.5 million of 43.8 million (~17%)], likely
reflecting enhanced vulnerability and limited mobility for
various reasons of dialysis patients.

The mean age of dialysis patients fleeing Ukraine to foreign
countries was 48.1 £ 13.4 years, which is markedly lower
than the mean age in Europe of 62.1 years [13]. Precise data
on the age of dialysis patients in Ukraine before the war is
not available, but is on the mean age of all KRT patients
together (on dialysis and with a kidney transplant), which
was 53.4 years, and therefore at baseline was lower than
the corresponding age in other European countries [14]. As
the mean age of those who migrated was lower than the
mean before the war, it is possible that mostly younger and
less vulnerable dialysis patients were able to migrate outside
Ukraine. This finding is in line with a report on Syrian
hemodialysis refugees in Turkey by Gursu et al. [15].

Consistent with this is the observation that the proportion
of patients with kidney failure from diabetic nephropathy
(often associated with multiple comorbidities) among the
displaced population was lower than that in the total Ukrainian
dialysis population (12.7% vs 15.7%) [14].

It may follow, that if younger and less vulnerable dialysis
patients left the country, the general health condition of
the remaining cohort was worse and more demanding at a
time when resources were suboptimal. This should be taken
into account in preparation of crisis management plans, and
the need for different emergency preparedness strategies to
minimize risk of life-threatening complications both in those
remaining in the conflict zones and those fleeing war-affected
regions [16-19].
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As expected, the majority of patients migrated to the
neighboring countries, i.e. to Poland and Slovakia. Only
about one-fourth of patients decided to subsequently leave
the reporting dialysis center and to move to another city
or country. These results may suggest that about three-
fourths of the patients had directly migrated to a previously
predetermined center of their choice, or that they were satisfied
with the location where they arrived.

An important clinical finding is that during the migration
almost 30% of patients remained without dialysis for 4 days
or longer. This highlights the necessity for close cooperation
between dialysis centers in the conflict area and in neighboring
countries, and development of transit dialysis options and
facilitation of transportation to minimize delays in accessing
therapy [20].

The main clinical challenges on presentation were hyper-
kaliemia, fluid overload and severe anemia which could mainly
be attributed to longer intervals between dialysis sessions.
Severe anemia and fluid overload were among the main
reasons for hospitalization upon arrival in the host center.
Low hemoglobin concentrations were likely associated with
fluid overload and missed ESA administration or lack of its
availability before migration.

The proportion of displaced patients treated with ESA,
active vitamin D and phosphate binders was rather low com-
pared with the average European dialysis population [21, 22].
Possible reasons for this may be that the dialysis refugees from
Ukraine were younger than average dialysis patients in Europe,
and therefore had fewer comorbidities. Given that all patients
from Ukraine received full healthcare coverage by the host
healthcare system, guaranteeing standard therapy, including
for kidney failure and listing for kidney transplantation if
appropriate, following the international clinical and ethics
guidance [23], it is unlikely that these therapies were withheld
from the migrant patients.

A key challenge to optimal treatment was the lack of
complete medical records in most patients, with an absence
of all documentation in almost one in five patients. These
findings support the importance of developing strategies
of preparedness in the dialysis community. Another major
problem was the language barrier, underlining the need to
identify ahead of time translation resources for languages
spoken by an anticipated refugee patients [20]. Contrary to
our finding of the importance of a language barrier, cultural
rather than linguistic differences were identified as a barrier
for optimal care in the prior international survey of the
nephrology community on KRT for refugees [24]. Cultural
diversity in that study was however greater than ours, and
migrants had had the opportunity to live in the host country
for a long time, and therefore language barriers may have
diminished over time.

To the best of our knowledge, this is the first report describ-
ing the clinical characteristics, distribution, preparedness and
management of adult Ukrainian refugees on dialysis and one of
the few systematic analyses of displaced dialysis patients during
an active conflict.

The study does however have some limitations. Not all
centers invited to participate responded. In addition, clinical
and laboratory characteristics of these patients were requested
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only from dialysis centers in Poland. Finally, 51.8% of patients
were treated in the FMC centers and only aggregated data were
obtainable due to internal privacy regulations. Despite these
limitations, a major strength of this study is that it is one of few
reports providing important information on migrant dialysis
patients during conflicts and emergencies.

In summary, war always has a serious impact on the civilian
population, especially those suffering from chronic diseases
[25]. People with kidney disease are especially vulnerable
given the complexity and technicality of kidney care [26].
Many European and other countries organized humanitarian
aid for Ukraine. The ERA participated in this process after
establishing the RDRTE. One of the many activities of this
group [11] was conducting the present international survey.
The results of this study will be helpful in understanding the
scale of migration of dialysis patients outside Ukraine, their
clinical characteristics, as well as medical and social needs,
and may be relevant for patients in similar conflicts occurring
elsewhere, and to support global recognition of this small
but highly vulnerable group of patients. In addition, these
data may be useful for Ukrainian nephrology community and
authorities as they plan support for the patients who remained
in Ukraine, who migrated within the country and for those
migrants who intend to return to Ukraine [11, 12].

CONCLUSIONS

1 After the Russian invasion of Ukraine, a relatively small
proportion of Ukrainian dialysis patients appears to
have fled their country and the majority of them chose
a country neighboring Ukraine as the place for dialysis.

2 Preparedness for displacement varied and was incom-
plete in most patients.

3 During their transfer almost 30% of the patients
remained without dialysis for 4 days or longer. Clinical
status upon arrival necessitated hospitalization in one
in three patients.

4  Full reimbursement of treatment enabled the receiving
centers to support patients conforming to standard
of care, including waitlisting for transplantation, if
appropriate.

5  Almost one-third of patients not continuing treatment
in the host country intended to return to Ukraine;
however, return of these patients should be only
encouraged when safety and treatment possibilities are
guaranteed in their native country.

6  Results from our survey may inform evidence-based
policies and interventions to prepare for and respond
to the special needs of vulnerable kidney failure popu-
lations during armed conflicts and other emergencies.

SUPPLEMENTARY DATA

Supplementary data are available at ndt online.
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