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Editor’'s Page

DOI: https://doi.org/10.22141/2307-1257.11.3.2022.371

LLIaHOBHI ApY3i i KOAeru!

CnoraH uboro Homepa: «Buucbk Bubupatm». Ocb Ao
HbOr0 HEBeNnMYKa icTopis.

B ogHomy 300napKy XuB CIIOH. 3BuHariHui agpukaH-
CbKWV CJIOH, aHITPOXW He TIpLLVV | He KpaLUyui 3a iHLLINX.

Arie ogHOro pasy npuuLLIv Jioau, BUMIPSIN KBOro B
YcCix HanpsiMKax, a rnoTim ckasasnu:

— Uevi crioH mae HaubinbLui Byxa ceper] YCixX CIIOHIB,
SIKi XXKUBYTb y 300MapKax.

CrioH ogpasy 3anuvLuaBcs.

— Bu yynu, — kasas BiH, — y MeHe HavibifibLLi Byxa 3
YCiX CIIOHIB, 5IKi MELLIKatoTh y 300napkax!

| BiH Bumaras, Lo6 yce ue 6yrfi0 HanucaHe Ha horo
KniTyi. BigToai 6inisi ioro Bosibepa ctasao 36upatucs Ham-
6inbLue Hapogy. e 6 nak, agxe ye 6yB He 3BUYaNHWM
CJIOH, & CJI0H i3 HaubinbLLuMMu Byxamu. HaBiTb fyxxe Bax-
JTIMBI JII0AM — MIHICTPY Ta Nocsiv — XOTisIN rMo3HanoMnUTU-
CS1 3 HUM.

— [llocnyxavi, — kasanu viomy apysi, — y LbOMYy He-
mae xopfHoi TBoei 3acnyrn. Tu maell 6yt HariCKPOMHI-
LUMM | HAVMUTTILLMM C/IOHOM 3 YCiX CJIOHIB, SIKi XXUBYTb y 300MapkKax.

Arie xo4 y crioHa 6ynv HavibinbLLi ByXxa, BiH Hi3alLLo He XOTiB criyxatv riopaawv Apysis. Hegapma x
VioMy f[asasiv Havikpalli BO/IbepU, MIOro 3HiManau B KiHO, ioro obpasiv rno4ecHUM CJIOHOM y BCIX 30-
orapkax cBiTy.

BinbLue toro, 4o Hboro 6yro nNpucTaBeHo crieLianbHy JIIOANHY, ka Musa voro i gornsgana noro
BeJIMKI Byxa.

SAkock ys oavHa nepecrtaparacsi. BoHa Tak cuiibHO BUMOIOCKasia Byxa CJioHa, Lo BOHU MiCsis
rpaHHs1 3Cirncs.

Jlioau ctanu guByBaTucs:

— A 4oMy Lev CIIoH 3ariMae Havikpalymi BoJIbep?

— bo maB HavibinbLui ByXxa.

— Tox 6ymm...

| crnioHa BignpaBuan y CriifbHWYVi BOSILEP, 4O MOro ctapux Apys3iB. Ane CJI0H He XOTiB XWUTu i3 Apy-
3smu. BiH gy>xe 3BUK [0 rornynsapHOcCTi. ToMy BiH MiLLOB i3 300MapKy i ctaB 651yKkaTv Haub KX Yumm
nosnsimMu Ta yLjenuHaMmu. Big maHOpiBHOroO XWUTTS BiH CKOPO CXyd, 3MapHIiB i B3arasi ctaB binbLue
CXOXnM Ha Bepboja.

Hesigomo, unum yce ue ckiHuniocs 6, SK6U 4O HbOro 3HOBY He MigiviLLiv sirogn. BoHu po3MoBisiv
3 HUM, a roTiM ckasasnu:

— Levi crioH — HavigypHILLnvi CJI0H 3 YCiX CJIOHIB, SIKi MELLKatoTh Y 300MapkKax.

lyTiBHWK oapa3sy nifbanbopuBcs.

— Yynn, — noxsansecsi BiH, — 51 HAVAZYPHILLNY CJIOH 3 YCiX CJIOHIB, 3 IKMMU pO3MOBJIsiNn!

BiH 3HoBY rnoBepHyBCcs1 40 300MapKy, i MoMy 3HOBY Haf[as HarkpaLyui BOJbED.

Tak BiH i )xuBe B HbOMY [jOCi. BiH ycim 3a0BoneHwni, ane HavbinbLue y CBITi Terep E
60ITbCs1 OHOIr0: 5IK 61 Hecrio[iBaHo He rMopPo3yMHILLATH.

(«HeTtBepo nig ogHieto obknagmHKoro», Eqyapn Yenerncokui, 1966 p.)

3 nosaroto, [jMutpo Isanos M E
- e
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Nephrological care in the conditions
of martial law in Ukraine

For citation: Pocki. 2022;11(3):122-135. doi: 10.22141/2307-1257.11.3.2022.372

Abstract. During armed confilicts (AC) and other disasters, the elderly, women, children, the infirm and the
chronically ill patients are the most vulnerable population, with a high risk to health and life. Chronically
ill pbeople with kidney diseases, including those with kidney failure, deserve special attention due to their
complete dependence on available functional infrasfructure, and access fo vital drugs and well-frained
personnel. Currently, there is little information on the effects of AC on patients with kidney damage
compared fo the available data about the effects of other disasters. Mechanisms of injuries in AC and
natural orman-made disasters have similar and distinctive features. Distinctive features: during AC —mainly
gunshot and mine blast injuries, bleedings, poisonings by toxic substances, during disasters — hypothermia
or burns, mechanical injuries, etc. Similar features include damage fo infrastructure, particularly health
care facilities, shorfage of medicines, medical personnel, humanitarian and other crises, and a large
number of injured and traumatized people in the hospitals. In this article, we systematized the material
obtained during the military conflict, as well as reviewed domestic and foreign articles on this topic in order
to optimize the work of nephrologists in the conditions of martial law and limited resources.

Keywords: martial law; chronic kidney disease, refugees; nuclear confilict; renal replacement therapy;

dialysis; kidney fransplantation; humanitarian crisis

Background

Emmanuel Macron, at the beginning of the full-scale
invasion by Russia, said: “That nothing will be like before”.
Most people will probably agree with this quote. But there
is another famous quote: “War is barbarism when attacking
a peaceful neighbour, but it is a sacred duty when defending
the Motherland” (Guy De Maupassant). All too often, in
recent times, armed conflicts (AC) with violence and mass
damage and killing of civilians, and non-combatants have
occurred [1]. More than 70 wars are currently going on in
the world, which means that there are more than 400 million
children in conflict zones [2].

International or inter-ethnic conflicts (wars) are force
options, with the use of armed forces, to resolve disputed
issues between two or more parties. The number of active
conflicts in 2020 reached a record level since the Second
World War. The United Nations (UN) constantly calls on

all conflicting parties to cease fire, but, despite this, more
than one billion people (in 2022) are at health and life risk
of active conflicts (Africa, Syria, Ukraine and others) [3, 4].

The war is a catastrophe that has seriously affected and
continues to negatively affect the lives of all patients. About
2.7 million people with disabilities are registered in Ukraine.
Broken infrastructure creates significant barriers for patients
to receive by them vital treatments. Patients are at high risk
regardless of whether they remain in affected areas or move
elsewhere, putting themself at risk in the absence of appro-
priate care, resulting in increased morbidity and mortality
[5-8].

The war artificially creates a defect in chronic care for
our patients [9]. Military actions induce long-term conse-
quences for the health of all Ukrainians. Children, the sick,
the elderly and senile, women, the poor and refugees suffer
the most [10].

©2022. The Authors. This is an open access article under the terms of the Creative Commons Attribution 4.0 International License, CCBY, which allows othersto  freely distribute the published
article, with the obligatory reference to the authors of original works and original publication in this journal.
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NEPHROLOGICAL CARE IN THE
CONDITIONS OF MARTIAL LAW IN
UKRAINE

A balanced interaction
between the military and
civilian medical systems
significantly optimizes the
provision of medical care
in the conditions of martial
law

Infografics

sheweet

Figure 1

Zone D. This is an annexed or temporarily occupied
territory that is currently under the control of Ukraine.
Russia bears full responsibility for providing the

population with medical aid

Classification of Ukrainian
territory during martial law
in 2022

Zone B. This is a front-line area that is subject
to evacuation and is subject to active enemy
military intervention in the form of rocket and

artillery bombardment and disruption of logistical processes,
which negatively affects the provision of medicine and medi-
cal care to nephrology patients. In this zone, a large number

of patients (migrants, transit, from zone A) who need RRT can
be observed

Figure 2. Classification of Ukraine territory zones during ML in 2022
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Personal problems

The increase in the burden on medical personnel, the
shortage of medical personnel and the lack of algorithms
and protocols of action during ML in various situations
worsen the quality of nephrological care for patients [3].

From the professional point of view of a nephrologist, we
have conditionally divided the territory of Ukraine into four
zones (Figure 2):

— Zone A (red). The territory in which active hostili-
ties take place. As a rule, nephrological care is needed for
patients (wounded) with prolonged soft-tissue crush syn-
drome, dehydration (acute and chronic), those who were
exposed to toxic effects during the destruction of chemi-
cal enterprises of Ukraine, or the military/population with
a severe exacerbation of CKD. Patients with acute kidney
injury who need RRT can receive it at the nearest dialysis
units [3, 11];

— Zone B (orange). This is a frontline area that is sub-
ject to evacuation and is subject to active enemy military
intervention in the form of missile and artillery bombard-
ment and disruption of logistical processes, which nega-
tively affects the provision of drugs and medical care to
nephrology patients. In this zone, a large number of pa-
tients (refugees, transit, from zone A) who need RRT may
be observed [3, 11];

— Zone C (green) — characterized by the absence of ac-
tive hostilities, low risk of missile strikes, and provision of
nephrological patients with all types of medical care in con-
ditions of limited resources of the ML [3, 11];

— Zone D (grey) is an annexed or temporarily occupied
territory that is not currently under the control of Ukraine.

Russia is fully responsible for providing the population with
medical care [3, 11].

Patients of the most vulnerable category are the first to
suffer: dialysis patients, who will have logistical problems
with visiting their centers and receiving a dialysis proce-
dure (air alarms, lack of drugs or consumables, etc.), kidney
transplant patients, who may be left without vitally neces-
sary drugs [9].

Mortality is expected to be higher in CKD patients com-
pared to healthy people, due to logistical problems, unsa-
tisfactory medical care, etc. Of course, the highest risks are
seen in patients receiving dialysis or after a kidney trans-
plant. 4 million CKD patients (10—15 % of the population)
in Ukraine are at risk of the consequences of ML [3].

During the period from February 24 to August 1, almost
600 patients with CKD stage 5D left Ukraine. The authors
gained their own experience by remotely consulting such
patients, helping them to solve organizational issues with
conducting RRT abroad and continuing to provide dialy-
sis care on the territory of Ukraine, with extremely limited
opportunities (lack of supply of consumables, difficulties in
transportation to dialysis, etc.).

In order to improve the provision of medical care in
Ukraine, we analyzed the experience of acute kidney in-
jury (AKI) according to the data on the Korean military
conflict [9]. During the Korean War, the mortality rate was
53 % among AKI patients (dialyzed and non-dialyzed). In
recent wars, despite some improvement, the mortality rate
is still 22 % [3]. Chronic, long-term disasters (the 11" year
of the Syrian war) [12] have a greater negative impact on the
course of CKD than short-term conflicts.

Table 1. Military-Induced Factors Affecting KD [5]

Medical factors

Logistic factors

Patients with acute
kidney injury

The cause of the disease can
be bleeding (when wounded),
crushing and other injuries,

Shortage of nephrological personnel,
medical appliance and materials,
technical capabilities of dialysis

exposure to harmful gases/agents

Patients with CKD,

re-dialysis stage
Specific KD P y g
Patients with

High risk of complications through
to interruption of treatment due to
suboptimal conditions

There is limited or no access to
immunosuppressive, hypoglycemic,
antihypertensive and other drugs
necessary for routine treatment of
CKD

acute kidney

The shortage of dialysis personnel

inadequate and/or inappropriate
nutrition and treatment
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The mortality rate of dialysis patients who remained
in the conflict zone during the Iraq-Kuwait war was 42 %,
which is significantly higher than for patients who left the
country (12.7 %). Sick and elderly patients may not have
had the opportunity to leave. Insufficient weekly dialy-
sis doses due to damaged health infrastructure likely also
contributed to these negative outcomes in regions affected
by AK [3].

During the period of limited conditions for the provi-
sion of medical care (February 24 — May 31, 2022), the
number of patients receiving RRT in Kyiv decreased by
34 %, some patients were transferred to dialysis 2 times a
week, and the number of erythropoietin, immunosuppres-
sant, antihypertensive drugs was reduced. An increase in
average daily BP levels was recorded: SBP by 12.2 + 2, DBP
by 6 £ 2 mm Hg.

Traffic in the city was limited, and in some areas — ab-
sent, due to the bombing. In Kyiv, almost the entire non-
governmental dialysis service has stopped working due to a
shortage of medical personnel and disruption of logistical
processes (see slide). Prof. D. Ivanov’s nephrology clinic
(clinical base of the Department of Nephrology and RRT
of the Shupyk National Healthcare University of Ukraine)
worked all this time. During the period from February 24 to
August 1, there was an increase in consultations, diagnostic
examinations (invasive and non-invasive) and hemodialy-
sis (HD) sessions for patients who could not receive care at
the place of their previous observation. The entire team of
the clinic, including employees of the department, who are
attached to the clinical base, remained at their workplace
almost in full. Thanks to the courage and dedication of the
employees of the clinic and the Department of Nephrology
and RRT, all patients of the clinic received proper nephro-
logical care [3, 11].

Picture 3 presents a SWOT analysis of the management
situation in Ukraine [3, 11, 13].

In Kyiv, the city’s largest clinical children’s hospital was
closed, and the staff was reduced by 70 %. The supply of
medicines was stopped, and there was a defect in nephro-
logical care due to a decrease in the number of paediatric
nephrologists in the field and disruption of the logistical
chains of providing medical care to the children population
[3, 11]. We were forced to reduce the doses of immunosup-
pressive drugs due to their shortage, to transfer children
with nephrotic syndrome to rituximab due to a shortage
of hormones and mycophenolate mofetil, to reduce the
dialysis dose for children on dialysis due to a shortage of
consumables, to reduce the prescription of erythropoietin,
drugs affecting bone metabolism, to increase doses of anti-
hypertensive drugs, as hypertension, that possibly caused by
stress, increased by 34 %. In approximately 70 % of cases,
such temporary changes did not lead to a fatal outcome, in
20 % they significantly worsened the condition, and in 10 %
they ended tragically.

Paediatric population

Until February 24, 2022, two Ukrainian centers — Lviv
and Kyiv — provided RRT for children. Until February 24,
17 children were receiving RRT at the OHMATDYT Na-

tional specialized children’s hospital Ministry of Health of
Ukraine (OHMATDYT NSCH) base, 8 children were on
HD and 13 were on peritoneal dialysis (PD) at the West
Ukrainian Specialized Medical Center. In March, the situa-
tion in Kyiv was very tense, in this regard, on March §, 2022,
children receiving RRT at the OHMATDYT NSCH were
evacuated to the Western Ukrainian specialized children’s
medical center (WUSCMC). After evacuation from other
regions of Ukraine, the number of patients increased to 22
on HD and 30 on PD, some children went abroad for treat-
ment.

Almost all children with CKD stage 5D from the city of
Kyiv were evacuated to Western Ukraine and abroad, only
3 children remained in OHMATDYT NSCH. Today, more
than 2/3 of them have returned to Ukraine. Approximately
30 % moved to safer regions. This process of displacement
within the borders of Ukraine continues even now, this is
determined by the map of the activity of military actions |3,
11]. The evacuation from Kyiv of almost all children who
received RRT allowed them to continue their specialized
nephrological treatment. Although we would feel safer if we
had mobile dialyzers, which are needed during the transpor-
tation of children to their temporary evacuation site.

During the first 3 months of ML, 29 children on RRT
together with 40 family members crossed the border: 13
were on PD, 10 on HD and 4 after kidney transplantation
and 3 patients with syndromes: congenital nephrotic syn-
drome, atypical hemolytic-uremic syndrome and nail-pa-
tella syndrome. 26 children were referred to Polish nephrol-
ogy centers (Warsaw, Krakow, Lublin, Gdansk, Wroclaw,
Biatystok, Poznan, Szczecin), and 3 children were referred
for further treatment to Germany (Marburg, Cologne and
Hamburg).

Since the beginning of ML in Lviv, 5 kidney transplants
have been performed for children, in particular, 3 trans-
plants have been performed at the WUSCMC. Fruitful co-
operation has been established with children’s nephrology
centers in Warsaw, Krakow, Gdansk, and the Charite Clinic.
We express our sincere thanks for the constant support and
provision of humanitarian aid for Ukrainian children in the
form of medicines and consumables for HD.

During the period of ML, 133 patients, internally dis-
placed persons (IDPs) from the affected regions were treat-
ed at the Kyiv city center of nephrology and dialysis and 8
kidney transplants were performed, of which 4 were family,
and 4 were donors.

The Institute of Nephrology of the Academy of Medi-
cal Sciences of Ukraine has developed recommendations
for the organization of treatment of HD patients in war-
time (cooperation with military administrations, disinfec-
tion of HD devices in conditions of water and time shor-
tages, an algorithm for emergency disconnection of patients
if necessary and optimization of isolation of patients with
COVID-19) [14].

Disruptions in the health care system create a serious
long-term risk for patients, especially those with CKD,
chronic cardiovascular disease (CVDs), and oncology. Mili-
tary actions cause a shortage of personnel and an increase in
the burden on personnel and patients. Many medical work-
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ers were injured, killed or forced to flee their homes, leading
to shortages of medical personnel and disruption of logistics
processes [10].

Care by general practitioners

It is difficult to underestimate the nephrology care
provided by primary health care. Basically, the majority
of patients over 60 years of age with early-stage CKD seek
primary care (prevalence of almost 30 %). In only a small
number of patients, CKD progresses to end-stage renal di-
sease (ESRD) requiring RRT. It is known that referral to a
nephrologist one to six months before the start of dialysis re-
duces mortality and hospitalization, and also has a positive
effect on the quality of preparation for dialysis [15]. War-
time family medicine is more than just primary care. In ad-
dition to the fact that family doctors take care of the health
of their patients, they have a load, including volunteer work.
In addition, our family doctors provide medical care to the
wounded.

Internationally, there are differences in health care sys-
tems regarding referral to specialized nephrology services,
which are reflected in many clinical practice guidelines and
recommendations for the treatment of CKD with differ-
ent criteria. In most guidelines (British guidelines of The
National Institute for Health and Care Excellence (NICE,
2014), The KD: Improving Global Outcomes (KDIGO,
2012), and The German College of General Practice and
Family Medicine (DEGAM, 2019)), the patient is referred
to a nephrologist from stage 4 (estimated glomerular filtra-
tion rate (¢GFR) < 30 ml/min). Also, referral with GFR
30—59 ml/min is recommended, if additional criteria are
present. The German Society of Nephrology (Deutsche
Gesellschaft fur Nephrologie (DGfN)) and The German
Society of Internal Medicine (Deutschen Gesellschaft
fir InnereMedizin (DGIM)) recommend referral with
GFR < 45 ml/min (Guideline with recommendations,
2015). In 2021, a KF risk equation was proposed for clinical
practice to estimate the 5-year risk of RRT need (NICE,
2021). A risk of 5 % is suggested as a threshold for referral to
a nephrologist [15].

Many Ukrainians are used to waiting until the last thing
to do when it comes to taking care of their health, and du-
ring hostilities, their own health always takes the last place
on their agenda. Therefore, the role of family doctors should
also be to draw the attention of all their patients who have
signed declarations that ML is not a reason not to worry
about their health. On the contrary, we have a great burden
on the psychological health of each person, we may not di-
agnose the development or exacerbation of chronic diseases
in advance, or miss the optimal time to start treatment.

All this can be done by contacting a family doctor. This is
important now because after ML we will have many people
who will need a large amount of time to bring their health
back to the level it was before ML. Military time is exactly
the time when you need to go to the family doctor to check
your health again and prevent health problems.

Avoiding the unnecessary referral of patients to a ne-
phrologist at low risk of KF is not usually a primary goal, but
given the high incidence of CKD, the shortage of nephrolo-

gists, and the additional financial burden on health care in
an ML environment, it is essential [15].

In the first months, mostly forcibly displaced Ukraini-
ans, who were often in a state of stress and in need of ex-
ternal support, turned to medical institutions. Therefore,
the specifics of the work of family doctors have changed,
because, despite various diseases, patients also needed the
consultation of a psychologist. In the conditions of ML,
family doctors also provide psychological help.

Family physicians continue to issue electronic pre-
scriptions to their patients. During ML, about three mil-
lion Ukrainians were issued electronic prescriptions, which
means that family doctors are in constant contact with their
patients. They consult remotely, in particular, by phone.
And this makes it possible to keep the entire medical system
in good shape.

For patients with a nephrological profile who are shown
specialized treatment and patients with a high risk of pro-
gression of CKD to the ESRD, ensuring timely and full ac-
cess to a nephrological service, in the conditions of ML and
limited resources, is a priority, and unified criteria for refer-
ral to a nephrologist, significantly facilitate the work of the
primary link [15].

Damage to HCF in Ukraine has a negative impact on
the health of citizens. The World Health Organization
(WHO) recorded more than 200 attacks on HCF by the end
of April 2022, including 54 injuries and 75 deaths among
medical personnel and patients [10]. On April 28, the UN
High Commissioner for Human Rights reported 6,009 civi-
lian casualties (including 2,829 dead and 3,180 wounded) as
a result of the AC in Ukraine, the real number is expected to
be much higher [16]. During the 3 weeks of the AC, accor-
ding to the Ministry of Health (MoH), 117 hospitals were
damaged (including maternity centers) [7, 10, 16—18].

It is expected that the number of non-working HCF will
increase. According to the assessment of the former Deputy
Minister of Health of Ukraine, the damage caused to the
medical facilities of Ukraine is enormous: the medical in-
frastructure of entire cities was destroyed, and roads were
damaged and mined, which further limited access to medi-
cal facilities [10].

A particular problem is dialysis refugee patients, who are
often on the move for several days, with limited or no ac-
cess to their usual therapeutic resources and are deprived of
nephrologist follow-up, who always need support in an un-
familiar area, because of communication problems (foreign
culture or/and language) [5, 7, 19].

Refugee CKD patients

Refugee-hosting countries have implemented a large
number of short-term emergency measures to support
refugees. Long-term measures to integrate refugees into
the life of the local population remain problematic. These
countries, acting as a transit for the transportation of
goods and essential items to and from Ukraine, feel the
need for coordinated cooperation between all interested
parties [20].

During an AC, patients with KD, like the general popu-
lation, may stay in the war zone or move to other safer re-
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gions of Ukraine, IDPs, or leave for other countries (refu-
gees) [3, 21].

In 2021, the number of displaced persons reached 89.3
million. The Syria crisis has led to 6.9 million IDPs and an-
other 5.6 million refugees after 11 years of war [12].

On March 19, 2022, 2.0107 million refugees from
Ukraine arrived in Poland, 518.3 thousand — in Romania,
359.1 thousand — in Moldova, 299.3 thousand — in Hun-
gary, 240.0 thousand — in Slovakia, 184.6 thousand — in
Russia, and 2.5 thousand arrived in Belarus [22].

On March 29, more than 4 million refugees left Ukraine
(over 1.5 million children), and about 7 million IDPs. The
majority of refugees (76 %) arrived in Poland [22—26].

At the beginning of May 2022, more than 5.8 million
refugees left Ukraine. Found asylum in neighboring coun-
tries: 3.2 million — in Poland, 0.86 million — in Romania
and 0.56 million — in Hungary, but a much larger number is
IDPs [10, 24—-26].

6.8 million Ukrainians became refugees as of May 31,
2022. IDPs during this period — another 8.0 million Ukrai-
nians who remained in Ukraine. A total of 14.8 million
Ukrainians (33.5 % of the country’s 44.1 million citizens)
were forced to leave their homes within three months. Due
to the AC in Ukraine, the world’s number of displaced per-
sons increased from 84 million to 99 million (a total increase
of 17 %). Children and women make up almost 90 % of refu-
gees from Ukraine. As of May 31, 2022, only one-third of
the 7.5 million Ukrainian children under the age of 18 re-
mained at home. The remaining two-thirds of children (over
2.2 million) migrated to European countries, and 3 million
became IDPs [4]

As of June 9, 2022, the Office of the United Nations
High Commissioner for Refugees (UN HCR) reported on
its website the number of refugees from Ukraine registered
for temporary protection in Europe — was 3.207 million
[https://interfax.com.ua/news/general/838562.html].

As of June 14, 2022, during the Ukrainian disaster, the
number of IDPs (7.1 million) and refugees (4.9 million).
During displacement and in destination countries, refugees
may face more dangerous conditions than those who remain
at home. Difficulties in using a foreign health care system
and problems in communication due to language or cultural
barriers negatively affect the provision of medical care, the
number of medical errors, etc. [3, 7, 19, 27, 28].

Most of the Ukrainian refugees went to Poland and se-
veral other border countries. The support provided by Euro-
pean countries and their people is extraordinary. However,
the local therapeutic infrastructure, near the Polish border,
maybe overwhelmed [5, 24—26].

In Poland, a law was adopted that guarantees legal stay
and employment for 18 months, and also provides access to
health care and social security systems (funds for children’s
education) [20]. Providing one million refugees with access
to health care is estimated at 200 million zlotys per month
(US$47 million) [7].

According to UN HCR data, the largest number of refu-
gees with the status of temporary protection is in Poland — 1
million 152.36 thousand, despite the fact that, according to
the data of the Polish border service, 3.865 million people

arrived in the country from Ukraine from the beginning of
the war until June 9, and in the reverse direction, 1.738 mil-
lion people travelled to Ukraine [https://interfax.com.ua/
news/general/838562.html].

For Ukrainians, Canada issued 112,035 temporary vi-
sas (241,620 people applied), and 32,201 refugees were
registered as of May 18, 2022. There are 2 ways to enter
Canada for Ukrainians: for those who wish to become per-
manent residents (family reunification) or as temporary re-
sidents with a 3-year visa (Canadian- Ukrainian Emergency
Travel Authorization (CUAET)). Citizens of Ukraine, un-
der the CUAET program, can obtain visas within 14 days,
without any processing fees, with a term of up to 3 years,
for temporary residence. Residents have the right to apply
for a free open work permit, attend primary and secondary
schools, and receive provincial health insurance [29].

In general, according to the UN, about 10 million
people have left Ukraine since the beginning of ML, while
2.388 million have returned (without data from Hungary,
the Russian Federation, and Belarus). According to this
information, the total number of refugees since the begin-
ning of ML is estimated by the UN to be approximately
4.8 million people [https://interfax.com.ua/news/gener-
al/838562.html].

In addition to the deep concern about the increase in the
cost of energy and gas, and the recession of the economy,
which will significantly affect the cost of providing care to
our patients, the world media, from the first days, talked
about humanitarian corridors and helping refugees [9, 30].

The “Directive on Temporary Protection”, which came
into force on March 4, 2022, provides for social security in
any EU member state, granting Ukrainians residence per-
mits, access to work, access to education for minors, and the
possibility of family relocation [20].

On March 8, 2022, the legislative act “Program for
Cohesion for Refugees in Europe (CARE)” was adopted,
which allows the financing of humanitarian measures [20].

WHO, UN agencies and the International Federation of
Red Cross and Red Crescent Societies (IFRC) also actively
support Ukraine and neighbouring countries, provide first
aid, transport people, and organize humanitarian aid and
basic training [20, 31].

The International Movement of the Red Cross in Po-
land, Hungary, Romania, Moldova, and Slovakia has cen-
tres at border posts with rescue teams that provided assis-
tance to arriving refugees [20].

Organizations such as the International Red Cross or
Doctors Without Borders provide medical assistance to
people who find themselves in disputed parts of Ukraine, as
well as to IDPs and refugees. Also, they provide fresh water,
food, shelter, emergency medicine and treatment [10].

To monitor the impact on public health in Ukraine, the
Association of Schools of Public Health in the European
Region (ASPHER) created a working group to prevent, pre-
pare for and respond to the AC in Ukraine [32].

For Ukrainian refugees in the countries, humanitarian
benefits have been introduced:

1. Free treatment of military personnel injured as a result
of hostilities.
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2. Free psychologist consultations, medical examina-
tions, and dental and medical services.

3. Registration of children in preschool and school in-
stitutions.

4. Organization of information centers, specialized sites,
and hotlines in Ukrainian and Russian.

5. Free prescription drugs that were issued in Ukraine or
in the host country.

6. One-time cash payment to arrive refugees and host
families.

7. Establishing guardianship over unaccompanied mi-
nors, etc.

8. Free public transport.

9. Creation of medical teams at border checkpoints to
examine people and domestic animals [20].

In EU countries, there are doctors and nurses among
the refugees from Ukraine. In many countries, in their own
health care systems, programs have been created to optimize
the work of refugee doctors and nurses [7].

According to the provided results of the estimates of the In-
ternational Organization for Migration, from March 9 to 16,
2022, about 6.5 million Ukrainians were IDPs, and 53 % of
displaced persons were women. Ukraine ranked ninth among
IDPs in the world, even before the Russian invasion. It has
been recorded how IDPs faced deliberate beatings, rapes, kid-
nappings, murders, bombings and attacks by the Russian mili-
tary [20, 33]. Another vulnerable population group is stateless
persons, almost 40,000 such people live in Ukraine according
to UNHCR estimates. Also, there are more than 5,000 refu-
gees and persons who have received additional state protection
in Ukraine, their fate is not yet determined. These vulnerable
population groups need more attention and help [20].

Adult patients

In 2019, 10,250 patients received RRT (European Re-
nal Association (ERA) 2019) in Ukraine; of them on HD
or hemodiafiltration — 7869, 922 — on PD and 1459 with
a transplanted kidney (mainly from living donors) [5]. In
Ukraine, at the beginning of 2021, 11,181 patients (268 per
million) received RRT, of which 6,017 were treated with
HD, 2,700 with hemodiafiltration, and 931 with PD, and
1,533 underwent kidney transplantation [14].

The number of patients with HD and after kidney trans-
plantation has increased significantly in recent years (2021—
2022) due to the implementation of medical reform. A re-
gister of kidney transplant recipients was created (more than
300 kidney transplants from cadaveric donors) [14].

Before the start of hostilities, all patients after kidney
transplantation received immunosuppressants, iron prepa-
rations, erythropoietin, and phosphate binders in full. Pa-
tients with CKD stage 5 could freely choose the method of
RRT and the dialysis center, if there were restrictions on
choice, they were of a purely medical nature [14].

Now, especially in some regions, the state of nephrology
and dialysis services has changed. The problem of delivery
of consumables for HD comes to the fore, as well as limited
or no access to the dialysis center for patients and medical
personnel due to bombing and rocket attacks. Dozens of
patients have problems getting to their dialysis centers and

there are even those who have not received dialysis for more
than a week [14].

Currently, some dialysis centers and departments have
been evacuated, some are not working, and some are at
risk of becoming inoperable. Some part (no one knows the
exact numbers) of 10,250 patients moved to another place
in Ukraine, or, in general, abroad. Nephrologists of Ukraine
and neighbouring countries have probably already felt the
burden [5].

Patients receiving RRT in conditions of ML, limited re-
sources, constant rocket bombardment and curfews are the
most vulnerable category [14]. Every day, risking their lives,
our nephrologists and nurses and other staff do everything
possible and impossible to provide patients with adequate
HD. The entire Ukrainian nephrology community is united
now, more than ever [14]. In Ukraine, from an ordinary
medical workers to the president, the workplace courage in-
dex (which defines 11 forms of behaviour) (Detert, 2021) is
impressive [34].

As of April 22, 2022, the population of Ukraine is 44.1
million people, of which 4.99 million people (11.31 %) are
already infected with COVID-19 and more than 0.1 million
deaths from COVID-19 have been recorded. In Ukraine,
15 million people (33 %) are vaccinated against COVID-19
(WHO), despite the fact that vaccination campaigns against
COVID-19 and routine immunization have practically
stopped throughout the country [35—39].

So far, many offers have been received from several
countries to treat our dialysis patients and fortunately many
of our patients are now continuing their treatment in Po-
land, Germany and other countries [14].

As the present shows, the nephrology sector suffered the
most from military operations. The reasons are different:
the need for intact general and medical infrastructure and
special equipment risks to the life and health of nephrolo-
gists and their families, and a large number of patients with
complications of AKI and CKD [5].

The proper work of a nephrologist depends on teamwork
(dialysis nurses, engineers, technicians and laboratory tech-
nicians, nutritionists, psychologists), where everyone faces
the same problems and overloads as nephrologists them-
selves. Also, for effective work, nephrologists often need
the consultation of related specialists, such as intensive care
specialists, surgeons, traumatologists, and emergency physi-
cians, which significantly increases their workload. Burnout
during the period of military operations among nephrolo-
gists is a common phenomenon, which has a very negative
effect on the nephrology and dialysis services of Ukraine [5].

Patients with CKD are very vulnerable and there is a high
risk that they may be injured during military operations. Be-
cause access to dialysis, immunosuppressive and other drugs
for them may be limited or absent, which may lead to their
death. The CKD patient community requires uninterrupted
access to dialysis, transplantation, and medical care. There
is solidarity between the various kidney disease communities
and they are all willing to support each other [5].

The international nephrology community must be ready
to organize support for affected nephrology patients and ne-
phrologists. Unfortunately, there are no patient algorithms
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and routes and other information (instructions, protocols,
recommendations) in the conditions of military operations
and a shortage of medical resources and other material and
technical problems in nephrology [5].

The following are examples of possible solutions during
wartime:

1. Everyone must be prepared, at all levels, from the ne-
phrologist to the MoH, to respond effectively to disasters
and military operations to ensure adequate nephrology care
for all who need it [5].

2. Reduced demand for dialysis during hostilities may
result in fewer dialysis sessions per week, reducing the bur-
den on the dialysis service. In this case, patients should be
recommended a special low-protein diet and other dietary
restrictions to reduce intoxication, electrolyte disorders and
hyperhydration [5].

3. Telemedicine and drones for the delivery of medi-
cines, etc., are a very good option for optimizing the work
of a nephrologist, but there may be obstacles such as cyber-
attacks, lack of Internet, computers, phones, or an insuf-
ficient level of computer skills [5].

4. The principles of treatment of victims during military
operations may differ from standard nephrological practice
in peacetime; it is necessary to use as simple and pragmatic
recommendations as possible in the treatment of both AKI
and CKD during military actions [5].

5. Nephrology of catastrophes should be included in
the curricula of teaching nephrology, as well as in the sci-
entific programs of international and national annual con-
gresses [5].

The first humanitarian aid to the central and eastern re-
gions of Ukraine, to Kyiv, began to arrive approximately 3
weeks after the start of the conflict. For the Ukrainian As-
sociation of Paediatric Nephrologists/Ukrainian Association
of Nephrologists, the first to provide humanitarian aid were
ESPN, the nephrology associations of Germany, Belgium,
and France. It should be noted that their help with medicines
and consumables for dialysis was the most significant [3, 11].

Many EU universities have supported their Ukrainian
students with scholarships, exemption from accommoda-
tion fees, providing psychological counselling and providing
temporary housing for the family [20].

Many private European companies helped and continue
to help Ukrainian refugees and Ukraine, along with airlines
that provided Ukrainians with discounted (including free)
fares [20].

But, unfortunately, despite the efforts and measures
taken, many legal, material, technical and organizational
problems remain [20].

Among our foreign colleagues, we should note, first of
all, Prof. Lars (Pape), President-Elect, International Pae-
diatric Transplant Association, Prof. Dr. Jun Oh, Prof. Dr.
Elena Levtchenko, MD, PhD, FESPN, Prof. Dr. Lutz T.
Weber, Prof. Dr. Hermann Pavenstadt President of the Ger-
man Society of Nephrology, Prof. Arnaud Devresse MD,
PhD, Prof. Dr. Lionel Rostaing, MD, PhD, Prof. Ruk-
shana Shroff, Prof. Dr. Andrzej Wigcek, MD, Prof. Dr. Jus-
tine Bacchetta, MD, PhD. Prof. D. Ivanov was awarded the
IPNA Humanitarian Award 2022 [3, 11].

The Ukrainian Association of Paediatric Nephrologists
jointly with the Institute of Nephrology of the Medical
Academy of Ukraine held a kidney day on March 10 (152
participants). The Ukrainian Association of Nephrologists
together with the Department of Nephrology and RRT
spent WKD on April 2. The number of participants —
201, the number of speakers — 16 (from 3 countries of
the world) and the number of issued certificates for par-
ticipation in scientific medical forums — 217. Ukrainian
Association of Nephrologists/Ukrainian Association of
Paediatric Nephrologists and the staff of the Department
of Nephrology and RRT of Shupyk National Healthcare
University of Ukraine, with the help of these measures,
doctors were allowed to feel mutual support and agree on
their actions [3, 11].

It should be noted that all employees of the Department
of Nephrology and RRT did not leave the territory of Ukraine
during the entire period of ML, remained and remain at their
workplaces within the city of Kyivand the Kyiv region. During
the period from February 24 to August 1, they consulted 348
patients face-to-face and conducted 61 sessions of chronic
HD, 25 kidney biopsies (according to a unique technique that
increases the verification of the diagnosis and reduces the risk
of trans- and post-puncture complications in patients) at the
clinical base of the Department of Nephrology and RRT —
“Clinic of Prof. D. Ivanov” [3, 11].

Also, employees of the department held telephone
consultations with nephrologists in other cities of
Ukraine (mostly in Zaporizhzhia) regarding the exami-
nation and treatment of nephrological patients. One
employee of the department even went to Zaporizhzhia,
where, in addition to consulting work, he organized hu-
manitarian aid for refugees from Mariupol and other re-
gions [3, 11].

Despite the technical difficulties, the publication of the
specialized KIDNEYS magazine, video conferences and
consultations were continued with our own funds, which
also became a certain test for our specialists.

International assistance

It should be noted that international support was
provided by ERA, which organized Task Forse Ukraine
(Prof. Serhan Tuglular, members Mehmet Sukru Sever,
Raymond Vanholder, Valerie Luyckx, Kai-Uwe Eckardt,
MykolaKolesnyk, Andrzej Wiecek, Ewa Pawlowicz-Szlar-
ska, Daniel Gallego, Rukshana Shroff, Andrej Skoberne,
Ionut Nistor, Mohamed Sekkarie, Dmytro Ivanov, Edita
NoruisSiene, the Renal Disaster Relief Task Force of the
ERA) [3, 11].

This group is responsible for the consistent analysis of
the nephrological situation in Ukraine and the organiza-
tion of humanitarian aid. Members of the group developed
a questionnaire for refugee patients with CKD and staff
of RRT departments, which are filled out by our doctors
and patients. Consultation webinars were introduced every
Monday (moderated by Prof. D. Ivanov) for clinical analysis
of cases and discussion of modern treatment recommenda-
tions. Experts were colleagues from Germany (Sharite) and
members of Task Forse Ukraine. Two documents have also
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been prepared, which define the modern understanding and
algorithm of actions during the AC in Ukraine [3, 11].

The situation in wartime is constantly changing, there
are new issues in providing nephrological care that requires
immediate resolution. Nephrologists of Ukraine work self-
lessly to preserve the health and lives of patients [3, 11].

The support of foreign colleagues is important to us, but,
unfortunately, most European medical workers have little
experience of working in the conditions of military opera-
tions and related threats [5].

Treatment of patients with AKI or CKD with KF re-
quires increased attention, as the quality of life and survival
of patients depends on advanced technologies and profes-
sional personnel. Patients with CKD, in addition to drug
therapy, must follow a special diet; PD requires an uninter-
rupted supply of materials and is impossible without aux-
iliary medical means; HD requires special conditions: a
significant amount of energy, water and general infrastruc-
ture; patients with a transplanted kidney vitally need im-
munosuppressants to prevent transplant rejection. Military
actions create problems for providing nephrological care
to patients in full, there is a high risk of not only medical
but also material and technical problems [5]. Treatment of
CKD 1—4 stages in Ukraine is carried out exclusively at the
expense of the patient or through insurance [40].

Today presents difficult challenges to Ukraine and to
every Ukrainian. Not least among them are crises: health
crises, economic crises and humanitarian crises, and other
crises. It is frightening how quickly we get used to them
and the inability of many of us to cope with them. Our
medical duty is to support our patients, provide them with
timely help, and prevent their health from deteriorating |9,
30, 41].

Another high risk of a terrible catastrophe is nuclear
terrorism. Examples, the seizure of the Chornobyl and Za-
porizhia nuclear power plants (NPP), the termination of
electricity supply to the Chornobyl NPP, the dangerous fire-
fights near Zaporizhzhia (the largest NPP in Europe), and
the fire at the Zaporizhia NPP, the location of dangerous ex-
plosive materials on the territory of the Zaporizhia NPP, all
this creates the danger of a terrible ecological disaster during
ML in Ukraine. Intentional or unintentional damage to a
NPP due to gunfire, or due to interruptions in the supply
of electricity or cooling of spent radioactive fuel rods, can
lead to a disaster [27, 42]. And, of course, there remains the
danger of Russia using tactical or strategic nuclear weapons
on the territory of Ukraine [2, 42, 43].

It should not be forgotten that in the East of Ukraine
there is the storage of radioactive water, which was used du-
ring the Cold War for the development of nuclear weapons.
Damage to these underground structures will lead to con-
tamination of groundwater with radioactive water, and, as a
result, contamination of agricultural fields and an increase
in the background radiation exposure of the region for de-
cades [42].

Before the start of military actions, the MoH of Ukraine
provided information on the availability of individual first-
aid kits and medicines for 120 % and 72 % of the available
personnel, respectively, in the areas of the Joint Forces Op-

eration (JFO) in Ukraine (Donbas). The shortage of drugs
(antiviral drugs, antibiotics, dressing material, cardiovascu-
lar drugs, etc.) can adversely affect the current ML scenario
and, in the future, increase the percentage of servicemen
with KD [20].

The health care system of Ukraine (the Semashko health
care system) was inherited from the USSR (it provides free
general access to medical care for everyone). The existing
health care system based on the Semashko model has a
controversial assessment. In 2017, the Verkhovna Rada of
Ukraine launched a series of reforms to create a new pa-
tient-oriented healthcare system [17, 44].

Between 2016 and 2020, the government published nine
documents on medical support. These documents reflect the
provisions and implementation of NATO (North Atlantic
Treaty Organization) standards. From 2019 to 2020, more
than 180 armoured medical vehicles and sanitary vehicles
were purchased. The Ukrainian Military Medical Academy
created a special course in medical psychology and intro-
duced a program of psychological rehabilitation of service-
men (over 42,000 servicemen used it) [20].

In 1994, Ukraine established an office at WHO. To co-
ordinate cooperation between Ukraine and WHO, two-year
agreements are regularly mutually signed. Another docu-
ment was signed on January 31 [38].

In order to optimize primary and secondary healthcare
services (including in the nephrology sector) [13] during
ML, it is possible to involve medical students in more ac-
tive actions. Unfortunately, the current curriculum does
not meet modern needs. It is necessary to provide medical
students with the opportunity of voluntary service in “hot”
zones, in order to gain the necessary experience [20, 45].
A special course on conflict and disaster management in
medicine, with an appropriation, identification and man-
agement, of vulnerable populations and resources, should
be included in routine training programs. Before sending
the students, a mandatory briefing should be conducted to
better understand the tasks and goals. Similar strategies can
be applied, also, for nurses, psychologists and other profes-
sionals. But when implementing such a strategy, many ethi-
cal and legal problems will arise [20].

In the context of military actions, the classical ethical prin-
ciples “do no harm”, “do good”, fair distribution and respect
for autonomy should be applied, but some principles of medi-
cal ethics may require different approaches. For example, the
balance between individual benefit/autonomy and fair distri-
bution of resources among the population [3, 46].

Do not forget about primary and secondary prevention
of CKD. During military operations, prevention becomes
more relevant than ever. The main non-communicable di-
seases (NCDs) that can cause CKD are diabetes mellitus,
hypertension and other CVDs, gout, systemic autoinflam-
matory diseases, urolithiasis and others. These NCDs are
the target of preventive measures.

Until February 24, 2022, NCDs were the cause of 91 %
of deaths in Ukraine (CVDs — 67 %). This is due to the high
prevalence of NCDs risk factors, which has the highest level,
according to WHO data, in the European region. Alcohol
and tobacco use is one of the risk factors [10, 47].
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Before the full-scale invasion, of Ukraine, CVDs mor-
tality was nearly 800/100,000 for men and 1,000/100,000
for women, compared with 328/100,000 and 311/100,000
in high-income European countries and 449/100,000 and
458/100,000 in middle-income European countries (Ac-
cording to data from the European Society of Cardiology
(ESQ)) [10].

In 2019, almost a quarter of Ukrainians suffered from
obesity, the prevalence of overweight was 59 %. From 2010
to 2013, a survey of adolescents and children in Ukraine re-
vealed an obesity rate of 17.2 %. An increase in the level of
total cholesterol in the blood (norm > 5.0 mmol/I) was found
in more than 40 % of the population. Only 11 % achieved the
lipid target, and among high-risk secondary prevention pa-
tients, only 9 % achieved the target. Among the adult popu-
lation, the prevalence of diabetesis 7.1 % [10, 47].

Almost 35 % of the population of Ukraine suffers from sys-
temic hypertension. In 85 % of cases, antihypertensive therapy
with incomplete blood pressure control. In order to improve
the cardiovascular health of the population, the nationwide
program for the prevention and treatment of hypertension
(1999—2005) (Decree of the President of Ukraine dated Feb-
ruary 4, 1996, Ne 117/99) and the state program for the pre-
vention and treatment of CVDs and cerebrovascular diseases
were implemented for decades (2006—2010) (Resolution of
the Cabinet of Ministers of May 31, 2006 No. 761) [10].

The prevalence of hypertension has changed little, in the
male population, the overall risk factor has increased. The
number of men with one risk factor decreased by 2.6 times,
but the number of men with three or more risk factors in-
creased by five times [10].

For comparison, in Western Europe, approximately
30 % have hypertension and 5 % of the population suffer
from diabetes, 10 % of the adult population is diagnosed
with kidney damage, and about 1 in 1,000 is shown RRT [9].

Data on the health status of newly arrived refugees (75 %
of all emigrants, 92 different nationalities) are registered in
the medical information system (The electronic Personal
Health Record (ePHR)), which was introduced in eight Eu-
ropean countries (Italy, Croatia, Cyprus, Bulgaria, Roma-
nia, Greece, Slovenia and Serbia). A cross-sectional study
(2016—2019) of the health status and health problems of all
refugees was introduced at the reception points. In the period
from January 2016 to October 2019, 19,564 clinical episodes
in 14,436 patients were registered in ePHR: 2,531/19,564
(12.9 %) episodes of infectious diseases (283/2,531
(50.7 %) — pharyngotonsillitis, 529 (20.9 %) — scabies,
158 (6.2 %) — viral hepatitis and 156 (6.1 %) lower respi-
ratory tract infections) and NCDs — 2462 persons (17.1 %)
(821 (5.7 %) CVD, 1,183 (8.2 %) neurological diseases, 644
(4.5 %) diabetes mellitus and 212 (1.5 %) KD) [48].

Also, according to PRISMA recommendations
(PROSPERO CRD420201970430), a literature review was
conducted (Al-Oraibi A., 2022). The search was conducted
from January 1, 2011, to November 1, 2021, in the PubMed,
CINAHL, MEDLINE, and EMBASE databases. The se-
lected reviewed studies included data on the prevalence of
five NCDs among Syrian refugees (adults) living in Turkey,
Jordan or Lebanon.

466 references were found (237,723 Syrian refugees):
prevalence of hypertension — 24 %, type 2 diabetes — 12 %
(8—15), CVDs — 5 % (3—7), chronic respiratory disecases —
4 % (3—5) and arthritiswas 11 % (7—14). In primary care insti-
tutions, the prevalence of hypertension — 35 % (33—36) and
type 2 diabetes — 48 % (24—72) was significantly higher [49].

Primary health care, screening and immunization pro-
grams are failing. Patients with chronic diseases, such as
CKD, coronary heart disease, heart failure, diabetes, etc.,
with international medical support, risk not receiving ad-
equate treatment, or not receiving any treatment at all [10].

The search for new “early” biomarkers of the onset and
progression of CKD is very relevant and promising [50, 51].

Patients with CKD often have comorbidities, including
clinical frailty, cognitive dysfunction, mobility limitations,
and CVDs, which significantly increase the risk of compli-
cations and/or decompensation of the underlying disease
and impair quality of life [3].

The clinical syndrome of weakness is determined by a de-
crease in the functional reserve and susceptibility to negative
consequences, which is complicated by the existing CKD.
Clinical decision-making and pre-treatment planning by
a nephrologist should follow a clinical frailty assessment.
Weakness is a common clinical syndrome among patients
with CKD (7 % in patients with mild CKD, 19 % with mixed
CKD, 42.6 % with severe CKD and 53.8 % in the pre-dialy-
sis population), the largest share is in dialysis patients (from
30 to 73—82 %), especially the elderly (over 65 — 14—24 %),
especially when hospitalized — up to 90 % [52].

Frailty is an independent risk factor for conversion to
dialysis/death. Rockwood proposed a 9-point clinical frailty
scale (CFS) (“frailty indices” (FI) gives a quantitative chara-
cteristic), in which each increase of 1 point is associated with
a mortality risk ratio of 1.22, regardless of comorbidity, mo-
dality dialysis and old age. Risk factors include diabetic ne-
phropathy, peripheral arterial disease, and obesity, which in-
dependently increase the risk of frailty in patients receiving
HD. There is evidence of a direct pathogenic role of uraemia.
In almost 60 % of patients with CKD, there is a lack of physi-
cal activity (increasing the risk of mortality by 56 %) — one of
the criteria of Fried’s weakness. A decrease of 0.1 m/s in gait
speed is associated with a 26 % increase in the risk of mortal-
ity, and an increase of 1 s in the Timed Up-and-Go test is as-
sociated with an 8 % increase in the risk of death [52].

Gait disturbances in patients with CKD are caused not
only by metabolic factors but also by brain changes that af-
fect motor control. Treatment of CKD should include cor-
rection of cognitive impairment [53].

Strict dietary restrictions (medical recommendations or
related to dysgeusia), as well as chronic molecular stress, in
patients with CKD, affect the pathogenesis of clinical weak-
ness [52, 54].

Clinical supervision of patients outside the HCF is not
possible. Patients suffering from chronic diseases, due to
limited or no access to medical care, such as insulin therapy,
antiplatelet, lipid-lowering and antihypertensive therapy,
may require immediate medical care when crossing a border
with another country. As statistics show, for every direct vic-
tim of military operations, there can be many more indirect
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victims. The victims need urgent global action to receive im-
mediate medical and humanitarian assistance [10, 30].

Unexpectedly, high rates of KF and other NCDs requi-
ring continuous treatment were found among refugees. A
significant number of patients with severe conditions re-
quiring long-term special treatment (RRT) were success-
fully evacuated to neighbouring countries for continued
treatment. Unfortunately, among refugees or hospitalized
Ukrainians, there are cases of sudden death (arrhythmia,
myocardial infarction, heart failure) and worsening of major
diseases, including CKD, which are often not provided with
assistance due to a lack of personnel and/or resources [10].

During hostilities, for various reasons (economic, securi-
ty, or logistical), many planned medical issues were ignored;
therefore, whenever possible, delayed medical problems
should be addressed as soon as possible (screening, diagnosis
and treatment), not forgetting about mental health [3].

In order to avoid repeating mistakes in the event of new na-
tural or man-made disasters, it is necessary to analyse the expe-
rience gained to identify defects in the response to disasters [3].

Conclusions

The ML in Ukraine has shown how vulnerable the cur-
rent concept of dialysis is, with its high consumption of
water and energy. As never before, the question of early
detection and prevention of progression of CKD with leak-
age into the ESRD is becoming acute. The search for new
“early” biomarkers of the onset and progression of CKD is
very relevant and promising.

The concept of dialysis probably needs to be changed.
Perhaps it makes sense to pay more attention to the wide-
spread introduction into the practice of “home” dialysis,
which is the best option for patients. A flexible health care
system is more productive and viable in the event of disasters
such as hurricanes, COVID-19, and other disasters (earth-
quakes, etc.).

During military actions and disasters, unlike healthy
people, people with KD have a higher risk of adverse con-
sequences. This category of patients is extremely vulnerable
due to forced displacement (internally or abroad), total de-
pendence on life-saving therapies, functioning infrastruc-
ture, advanced technologies and well-trained personnel.

The doctor’s duty is to ensure the right of every patient
to health care. World Kidney Day (2022) with the slogan
“Kidney Health for All” has undoubtedly given much atten-
tion to this issue.

Our country should be ready for anything, but with the
threat of Russia using weapons of mass destruction during
military actions, support and assistance at the international
level are no less important.

A balanced interaction between the military and civil-
ian medical systems significantly optimizes the provision of
medical care in the conditions of the Armed Forces.

Possible appropriate measures, in our opinion, include:

1. The need for a bomb shelter in which children with
their mothers and medical personnel could be/live.

2. The need for mobile devices for HD and PD.

3. The need for at least a 3-month supply of consumables
and accompanying medicines.

4. Rapid interchangeability of personnel to replace ab-
sent doctors and nurses and their training directly at the pa-
tient’s bedside.

5. Communicating with foreign nephrologists and ne-
phrology societies that could quickly help with humanitar-
ian aid.

6. Communication with foreign specialists, to whom our
patients have been referred, to ensure continuity of patient
treatment.

7. It would be rational to have the possibility of addi-
tional funding for the payment of medical personnel, out-
side of local sources of funding, to maintain personnel in
hot regions.

8. Humanitarian aid with food would be very useful,
both for patients and for staff.

There is a need to plan in advance how to deal with such
situations and constantly search for new successful solutions
to improve and preserve health, and optimize the work of the
health care service at all levels and stages.

Our collective of authors condemns all criminal military
actions of Russia, the mass murder of people, children, and
other vulnerable categories of the population. And we know
and feel the support of the whole world, including our fo-
reign colleagues.
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AeHoBa AA.", IBaHoB A.A.", AHApYyHeBuY P.P.?, Kopx O.M.3, Kpactok E.K.#
"HALIOHQABHI YHIBE[OCUTET OXOPOHMU 3A0POB s iMeHi .. LLyrimka, m. Kuis, YkpaiHa
28axiaAHOYKPQIHCBKA CMELiQAIZ0BAHNA AUTSIHN MEAMYHUM LIEeHTD, M. /\bBIB, YkpaiHQ
3XQPKIBCbKQ MEANYHQA QKQAEMIS MICASIAMIIAOMHOI OCBITW, M. XQpKiB, YkpaiHa

4KHIMTKMUHA, m. KniB, YkpaiHa

HedpoAoriyHa AONOMOra B yMOBOX BOEHHOFO CTAHY B YKPQTHi

Pestome. Ilin vac 36poitnux xoudmikris (3K) i iHmmx xara-
CcTpo®d JI0AM MOXUJIOIO BiKY, >KiHKM, IiTU, HEMiUHi i XpOHIYHO
XBOPi € HAKOLIBII Bpa3JIMBOIO KaTEropi€o HACEJIEHHSI 3 BUCOKUM
PU3UKOM IIJIsI 3M0POB’S i KUTTs. XpOHIYHO XBOPI JIIOIHU i3 3aXBO-
PIOBaHHSAMU HUPOK (Y TOMY YMCJIi 3 HUPKOBOIO HEIOCTATHICTIO)
3aCJIyTOBYIOTh Ha OCOOJIMBY yBary uepe3 IMOBHY 3aJeXHiCTh Bil
noctynHoro ¢dbyHKUioHaly iHpacTpyKTypu il 1OCTyIy A0 KUT-
TEBO BaXXJIMBUX JIiKiB i J0Ope HaBUEHOTO IepcoHany. Ha manwmii
yac € Majo iHdopMarii mpo Haciinku 3K mist XBopux 3 ypaxkeH-
HSIM HUPOK TMOPIiBHSIHO 3 HAasgBHUMM NaHUMU MPO BIUIMB iHLIUX
katactpod. MexaHizmu ypaxenb nipu 3K i npuponHux abo tex-
HOTEHHMX KaTacTpodax MalOTh CXOXi I BimMiHHI puch. BimmiHHI
pucu: ipu 3K nepeBaxkaloTh BOTHEeaIbHi i MiHHO-BHUOYXOBI ITO-

paHeHHsI, KpOBOTeUa, OTPYEHHSI TOKCUYHUMM PEYOBUHAMU, TIPU
KaTacTpodax — MepeoXoI0KeHHs a00 OITiKK, MeXaHiYHi TPaBMU
to1o. CriijibHe — MOMIKOIKEHHS iHhPACTPYyKTypH, Y TOMY YUCII
3aKJIa/1iB OXOPOHU 3I0POB’ s, He(ILNT JIiKiB, MEAUIHOTO IIEPCOHA~
JIy, TYMaHiTapHi Ta iHII KpU3U, BEJIMKE HaBaHTAXKEHHS IMOpaHe-
HUMU i1 TPaBMOBaHUMM 3aKJIa/liB OXOPOHU 310pOB’st. Y 1iiii cTaTTi
MM CHCTEMAaTHU3YyBaJl OTPUMAHMI TIil YaC BOEHHOTO KOHMIIKTY
Marepiajl, a TaKOX 3pOOMIN OTJISII BITYM3HSIHUX 1 iIHO3EMHUX CTa-
Teil 3 JTaHO1 TeMaTHUKH, 11100 ONTUMIi3yBaTh POOOTY HE(DPOJIOTIB B
YMOBax BOEHHOTO CTaHy il 0OMeXXeHUX PecypciB.

Ki10490Bi c10Ba: Boennuii cran; XxpoHiuHa xBopo6a HUPOK; Gi-
XKEHIIi; saepHUil KOHMIIKT, HUPKOBO-3aMiCHA Teparlis; miaii3;
TpaHCIUIAaHTALlisl HUPKU; TYMaHiTapHa Kpu3a
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Abstract. Background. Fibrillary glomerulonephritis is a rare glomerular disease that presents with hyper-
tension, hematuria, nephrotic syndrome and renal insufficiency. The purpose of this research was fo assess
effect of DNAJB? staining marker in kidney biopsy specimens on kidney outcomes. Materials and methods.
In this analytic (experimental) clinical study with randomized clinical frial design in meta-analysis article,
72 patients with biopsy-proven fibrillary glomerulonephritis were investigated. Clinical features, laboratory
data at initial presentation, management and oufcomes were collected. The paper has written based
on searching PubMed Central and Google Scholar to identify potentially relevant articles. Median, per-
centage, mean * standard deviation (SD), two-tfailed t and Chi-square, two proportion difference meta-
analysis and Kaplan-Meier analysis were used for statistical evaluation. Moreover, relative risk, odds ratio,
Spearman’s correlation for statistical analyses were used. Results. The median and interquartile range
of age of patients with fibrillary nephropathy at the time of diagnosis were 55 and 18 years, respectively.
There was no statistically significant difference between two sex groups of males and females in current
research (p-value: 0.35). There was significant stafistical correlation between elevated serum creafinine
level and time of last serum creatinine measurement with p-value of 0.01 and confidence interval (Cl) of
0.7820 to -0.1258 during follow-up. Relative risk of kidney failure progression to kidney replacement therapy
(T > 2-fold in serum creatinine or dialysis or kidney transplant) in DNAjB9-positive (group ) and DNAjB9-ne-
gative patients (group I) was assessed 2.67 with 95% Cl of 1.128 to 6.3044 and p-value of 0.025. Odds ratio of
kidney failure progression to kidney replacement therapy (T > 2-fold in serum creatinine or dialysis or kidney
transplant) was assessed 4.33 with 956% Cl of 0.9464 to 19.8417 and p-value of 0.058. There was statistically
significant difference when comparing group | and group Il for mortality probability (Kaplan-Meier analysis)
during follow-up (P < 0.0001). Conclusions. The present study revealed high mortality in DNAjB9-negative
(8/64, 12.5%) versus DNAjBY-positive patients (0/8) with statistically significant level. Relative risk and odds
ratio of kidney failure progression to kidney replacement therapy were assessed 2.67 and 4.33, respectively.
Keywords: DNA/B? marker; electron microscopy; end-stage kidney disease; fibrillary glomerulonephritis;
MEST-C score

Introduction

Fibrillary glomerulonephritis (FGN) or fibrillary glo-
merulopathy (FGP) is a glomerulopathy that is classified
into two groups of congophobic and congophilic fibrillary
glomerulonephritis. Diagnosis of fibrillary glomerulone-
phritis is made by kidney biopsy. The commonest light mi-
croscopic finding is membranoproliferative glomerulone-

phritis. Mesangial proliferation, endocapillary proliferation
and diffuse glomerulosclerosis are the other histologic pat-
terns in light microscopy. Membranous nephropathy, cel-
lular of fibrocellular crescents and interstitial fibrosis may
be present in histologic presentation of disease. In immu-
nofluorescence microscopy, all patients are stained with im-
munoglobulins, C3 and C1q, kappa and lambda chains. The
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texture of staining was smudged without linearity or granu-
larity. Ultrastructural evaluation of kidney specimens is done
by presence of fibrils as random orientation, width of < 30
nanometer (nm), no hollow cores in magnifications more
than x 30000 and positive immunoglobulins by immunoflu-
orescence (IF) staining [1]. Dna-j heat shock protein family
B member 9 (DNAjB9) that, namely known as endoplasmic
reticulum-localized DnaJ homologs 4 (ERdj4) or mdg-1,
is a 223 amino acid member of the DNAJ family of pro-
teins that act as co-chaperones for the heat shock protein 70
family members including binding immunoglobulin protein
(BiP). The heat shock protein (HSP) 70 family members are
thought as important chaperones in the endoplasmic reticu-
Ium (ER) and involve in protein folding, unfolding, trans-
location and degradation [2]. The J-domain of Dnaj has a
histidine-proline-aspartic acid motif which stimulates hy-
drolysis of adenosine triphosphate (ATP) [3]. DnaJB9 was
first discovered in 2002 and there is in ER organs such as
liver, placenta and kidneys. There is no specific treatment
for fibrillary glomerulonephritis and renal prognosis is poor.
Patients achieve to end-stage kidney disease (ESKD) with
mean average of 4 years after diagnosis. Kidney transplan-
tation is an option for ESKD patients and recurrence can
occur post renal transplant period.

Obijectives
Research questions

Why DNAjB9 marker is diagnostic biomarker

DNAjB9 histochemical marker is abundantly detected
in glomeruli of fibrillary glomerulopathy, in glomeruli of
healthy persons and not in glomeruli of other glomerular
diseases. This marker distinguishes congophilic fibrillary
glomerulonephritis from amyloidosis in kidney biopsy spe-
cimens. Hence, it accounts as a 100% specific and sensi-
tive survey in fibrillary glomerulopathy and can be used as
quick and specific diagnostic method for this disease in the
absence of ultrastructural evaluation.

What DNAjB9 biomarker does

DNAjB9 immunohistochemical biomarker is a member
of molecular chaperone gene family that is analyzed using
mass spectrometry or laser microdissection-assisted shotgun
proteomics in glomeruli of kidney specimens in patients with
fibrillary GP. As previously mentioned, DNAjB9 involves in
BIP as a co-chaperone, assisting in protein folding and deg-
radation of misfolded protein as unfolded protein response
(UPR). In other words, DNAjB9 involves in recognition of
misfolded protein and marks them for degradation. It may
inhibit apoptotic effect of p53 on cells with stress and this
function indicates that increased expression of DNAjB9
may be a marker for increased ER stress. DNAjB9 is found
in low levels in ER in most of cell types such as cytoplasm
of neurons, gastrointestinal (GI), gynecologic, pulmonary,
breast epithelium and lymphocytes. In the normal kid-
ney, DNAjB9 is detected in renal tubular epithelial cells,
podocytes, mesangial and endothelial cells. Existing large
amounts of DNAjB9 marker in extracellular deposition dis-
tinguishes it from other glomerular diseases and this finding
is specific for this disease.

Materials and Methods
Eligibility Criteria

Type of Studies

The search identified 3045 full-text articles via elec-
tronic search in google scholar (2690), PubMed central
(318) and other databases (37). Therefore total records of
3045 full-text articles were identified and five articles were
deduplicated (3040). So total 3040 articles screened based
on title and abstract. Then 66 full-text articles were eligible
and 2974 articles were excluded due to not related subject.
Therefore, 72 participants in 62 published articles included
and 4 articles were discarded due to non-case reports. These
62 articles included 72 case reports that were examined 72
patients of kidney disturbation as decreased estimated glo-
merular filtration rate (¢GFR) or elevated serum creatinine.
These participants were enrolled for systematic review and
meta-analysis.

Type of Participants
All patients with biopsy-proven fibrillary glomerulopa-
thy were considered in this research.

Type of Outcomes

Primary end-points. Proportion of acute kidney injury
(AKI), acute kidney disease (AKD), chronic kidney disease
(CKD) and non-kidney disease (NKD), graft loss, protei-
nuria, relative risk (RR) and Odds ratio (OR) of kidney fai-
lure progression to kidney replacement therapy (KRT), death
probability and effect of DNAjB9 marker on outcome of fibril-
lary glomerulopathy were considered as primary end-points.

Secondary end-points. Decreased estimated glomerular
filtration rate, positive anti-nuclear antibodies (ANA), posi-
tive cryoglobulins, low complement levels, positive viral in-
fection, low platelet counts and high hepatic enzyme levels
are considered as secondary end-points.

Information Sources. The paper has written based on
advanced searching via PubMed and Google Scholar da-
tabases to identify articles published since 1975 to January
2022.

Search methods for identification
of studies
Electronic search

The mentioned search performed with search terms
of fibrillary deposition And (Boolean) kidney impaire-
ment, also with term of fibrillary glomerulopathy in this
research.

Searching other resources

The author reviewed references of all included articles
and performed handsearching of related journals to identify
the additional relevant studies.

Study selection

The search strategy was used to obtain titles and ab-
stracts of articles in databases. Total 3045 titles and abstracts
were identified via electronic search in PubMed and Google
Scholar by author. Total records of 3045 articles were iden-
tified and eventually 3040 articles identified after dedupli-
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cation. Therefore, 3040 articles screened in this research.
Of these, 2974 articles were excluded due to non-related
subject, review articles, others and 66 full-text articles were
considered for eligibility. However studies and reviews that
might include relevant data or information on studies were
retained initially. Four articles were excluded and then 62
published articles were included for qualitative and quan-
titative synthesis. These 62 published articles were enrolled
72 patients with fibrillary glomerulonephritis with kidney
specimens in current research.

Data collection and analysis
Data extraction and management

Data extraction was carried out by author and studies
which reported in journals as non-English language were
translated before assessment. Where more than one publi-
cation of a study existed, reports were grouped together and
the publication with the most complete data was included.

Data items

All patients with clinical, laboratory and pathologic
presentations of fibrillary GN, decreased eGFR and tissue
biopsy-proven kidney specimens were considered in this re-
search. Demographic and clinical features such as age, sex,
different symptoms and physical signs were extracted from
this study. Furthermore, biochemical variables of serum cre-
atinine (SCr), eGFR, urine protein at initial presentation
and following days, imaging, management and outcomes
were collected.

Definition of kidney dysfunction

AKI, AKD and CKD, NKD can form a continuum
whereby initial kidney injury can lead to persistent injury
eventually leading to CKD. AKI is defined as an abrupt
decrease in kidney function occurring over 7 days or less
whereas CKD is defined by the persistent of kidney disease
for a period of > 90 days. AKD is defined as acute or su-
bacute damage and/or loss of kidney function for duration of
seven and 90 days after exposure to an AKI initiating event.
Recovery from AKI within 48 h of the initiating event typi-
cally heralds rapid reversal of AKI [16™ workgroup of acute
disease quality initiative (ADQI) consensus report in 2017].
Kidney disease: improving global outcomes (KDIGO) in
August 2020 convened a consensus conference for kidney
disease definition as functional and/or structural abnor-
malities of the kidney and classified kidney disease (KD)
according to cause, severity of structural and functional ab-
normalities and duration of those abnormalities (KDIGO
consensus conference 2020, published in July 2021). Based
on this classification, KD can be classified to AKI, AKD,
CKD and NKD. CKD is classified according to eGFR and
kidney damage such as proteinuria (> 200 mg/day or protein
to creatinine ratio > 200 mg/g creatinine) or albuminuria
(urinary albumin excretion > 30 mg/day or albumin to cre-
atinine ratio > 30 mg/g creatinine) using SCr. Kidney di-
sease outcomes: quality initiative (KDOQI) guidelines 2009
classified CKD to stage 0 (no CKD) corresponded to eGFR
> 90 ml/min/1.73 m? without proteinuria, Stage 1 to eGFR
> 90 mL/min/1.73 m? with proteinuria, Stage 2 to eGFR

> 60—90 mL/min/1.73 m?, Stage 3 to eGFR > 30—60 mL/
min/1.73 m?, Stage4toeGFR > 15—-30 mL/min/1.73 m>and
Stage 5 to eGFR < 15 mL/min/1.73 m? or end-stage renal
disease (ESRD) requiring the initiation of chronic dialysis
therapy [4]. 2012 KDIGO CKD guidelines classified CKD
to cause of disease, level of GFR (6 categories), and level of
albuminuria (3 categories), collectively classified with mne-
monic of CGA. Of course this key point must be said that
term of nephrology-related conditions must be used instead
of kidney diseases [5]. Estimated GFR is defined according
to creatinine clearance (CrCl), CockGroft-Gault equation,
modification of diet in renal disease (MDRD) and chronic
kidney disease-epidemiology collaboration (CKD-EPI).
CrCl in 24-hr urine collection is expressed using urine cre-
atinine (mg per deciliter or micromole per liter) multiplica-
tion by urine volume (milliliter or liter) divided on plasma
creatinine (milligram per deciliter or micromole per liter)
multiplied 1440 and its unit is expressed with milliliter per
minutes (ml/min). Cockcroft-Gault equation is expressed
as CrCl = (140 — age) x wt divided on SCr x 72, multiplica-
tion by 0.85 if female. MDRD equation given by: estima-
ted GFR = 175 x Standardized SCr~'"**x age 02" x 1.212
[if black] x 0.742 [if female] where eGFR is expressed as
ml/min/1.73 m? of body surface area and SCr is expressed
as mg per dl. The CKD-EPI equation, expressed as a single
equation, is eGFR = 141 x min (Scr/k,1)* x max (Scr/x,
1) — 1.209 x 0.9932%¢x 1.018 [if female] — 1.159 [if black],
where x is 0.7 for females and 0.9 for males, o is —0.329
for females and 0.411 for males, min indicates the mini-
mum Scr/k or | and max indicates the maximum of Scr/x
or 1. Proteinuria, albumin-to-creatinine ratio (ACR)
is greater than 2.5 mg/mmol in men or 3.5 mg/mmol
in women, or a protein-to-creatinine ratio (PCR) is greater
than 15 mg/mmol is sufficient for diagnosis of CKD (ran-
dom PCR < 15 mg/mmol: normal; 15—49 mg/mmol: trace
proteinuria; 50—99 mg/mmol: significant proteinuria;
100—300 mg/mmol: high proteinuria; > 300 mg/mmol:
nephrotic range proteinuria). Albuminuria may be classi-
fied as moderately increased albuminuria (3—30 mg/mmol
creatinine) or severely increased albuminuria (greater than
30 mg/mmol creatinine). The normal PCR in children and
adolescent is less than 0.3. In infants and younger children,
the PCR is higher with the upper normal limit of 0.5. PCR
above 3 is found in patients with nephrotic syndrome. The
daily protein excretion rate (PER) can be determined from
spot urine PCR, based on sex, age and weight using the fol-
lowing equations: PER (g/m?/day) = 0.63* (PCR).

Markers of fibrillary glomerulonephritis

DNAjB9 is a 223-aminoacid protein that is a member of
the DNAj family of chaperons with a predicted 23-amino-
acid signal peptide. It is a heat shock protein in ER /unfolded
response pathway and binds to aggregation-prone peptides.
DNAJjB9 is present in glomerular and extraglomerular im-
mune deposits of patients with fibrillary glomerulopathy [6].
DNAJ proteins influence on many of cellular processes by
regulating the AT Pase activity of 70-kD heat shock proteins.
DNAJjB9 is involved in ER stress and the UPR and it is a
cochaperone for Bip/Grp78, a master regulator of the URP.
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DNAJB9 is upregulated by ER stress, nitric oxide and other
inflammatory mediators, protects against cell death, pro-
tects hematopoietic stem cells during stress and is required
for normal B cell development and antibody production.
DNAJB9 also specifically binds aggregation-prone regions
in proteins. Methods for detecting DNAjB9 marker in kid-
ney biopsy specimens are by liquid chromatography/tandem
mass spectrometry and laser microdissection-assisted shot-
gun proteomics [7]. DNAjB9 is a useful diagnostic marker
for diagnosis of atypical forms of fibrillary glomerulopathy.
Patients patients with fibrillary glomerulonephritis were
classified into groups I and II in the current research. Group
I was considered as DNAjB9-positive tissue and group 11
was considered as DNAjB9-negative tissue in biopsy-proven
kidney specimens.

Definition of normal values of serum

protein electrophoresis (SPEP), urine

protein electrophoresis (UPEP), serum
immunoelectrophoresis (SIEP), urine
immunoelectrophoresis (UIEP), serum immune
fixation (SIF), and urine immune fixation (UIF)

The monoclonal components are usually identified and
quantified by electrophoresis and immunofixation of serum
(SPE + sIFE) and urine (UPE + ulFE) proteins. Normal
range for serum immunoglobulins in SIEP are defined with
serum immunoglobulin A (IgA) of 70—350 mg/dl, immuno-
globulin D (IgD) of 0—14 mg/dl, immunoglobulin E (IgE) of
1—87 IU/ml, immunoglobulin G (IgG) of 700—1700 mg/dl
(IgGlof 270—1740 mg/dl; 1gG2 of 30—630 mg/dl; IgG3 of
13—320 mg/dl; IgG4 of 11-620 mg/dl) and immunoglo-
bulin M (IgM) of 50—300 mg/dl. In serum and urine pro-
tein electrophoresis, normal value for albumin is defined
3.5-5.5(50—60 %), globulin 2—3.5 g/dl (40—50 %), alphal
0.2—-0.4 g/dl (4.2—7.2 %), alpha2 0.5—0.9 g/dl (6.8—12 %),
beta 0.6—1.1 g/dl (9.3—15 %) and gamma globulin is 0.7—
1.7 g/d1 (13—23 %). Normal range for serum free light chain
kappa (sFLCx) level is 3.3 t019.4 mg/I, for serum free light
chain lambda (sFLCA) level is 5.7 to 26 mg/dl, for kappa to
lambda ratio is 0.26 to 1.65 in one reference and in other
reference 1.47—2.95. Reference range of ratio in this article
has been considered 0.26 to 1.65. Normal value for urine
free light chain kappa (uFLCx) is considered < 2.5 mg/dl
and for urine free light chain lambda (uFLCA) levels is de-
fined < 5 mg/dl. Normal value for urine bence jones pro-
tein is considered undetectable. Normal serum beta-2 mi-
croglobulin (B-2 MG) is considered 0.7—1.8 mg/1 and 1.1
to 2.4 mg/l in male and female, respectively. Normal 24-hr
urine excretion of -2 MG is mentioned < 120 pg/day and
normal concentration of urinary -2 MG is reported less
than 300 pg/1 in scientific references. Free heavy chains are
called o, 8, €, Y, p and normal values for these subtypes is
defined negative.

Definition of normal values of autoantibodies
and complement system

Normal range of complement 3 (C3) is considered 88—
201 mg/dl and normal range for complement 4 (C4) is de-
fined 16—48 mg/dl or 0.16 to 0.48 gram per liter. Fifty per-

cent hemolytic complement (CHS50) level is defined 150 to
250 units per milliliter. Serum factor H (FH) autoantibody
is defined 0.3 to 0.6 g/1 and as percent normal range for it
is defined 0—7.3 %. Serum Factor B (FB) level is in range
of 17—22 mg/dl. Positive anti-nuclear antibodies is defined
more than or equal to 1 over 160 titer and positive anti-dou-
ble stranded deoxynucleic acids antibodies (Anti-DS DNA
Abs) is considered more than or equal 1 over 10. Normal
levels of autoantibodies are considered for cytoplasmic an-
tineutrophil cytoplasmic antibodies (C-ANCA) < 2.8 unit
over milliliter (U/ml), perinuclear antineutrophil cytoplas-
mic antibodies (P-ANCA) < 1.4 U/ml, anti-glomerular
basement membrane antibodies (anti-GBM Abs) < 5U/ml,
anti-parietal cell antibody at 1over 20 (1 : 20) titer and anti-
smooth muscle antibody titer of 1/20. Normal ranges for
anti-mitochondrial antibody titer, anti-smith antibody, an-
ti-ribonucleoprotein antibody (anti-RNP), anti-Scl 70 an-
tibody (anti-topoisomerase I), anti-platelet antibody, anti-
RO antibody, anti-Jo-1 antibody (anti-histidyl) and anti-La
antibody are considered negative. Normal value for serum
rheumatoid factor and anti-citrulinated peptide/protein an-
tibodies (ACPA) such as anti-cyclic citrulinated peptide an-
tibody (anti-CCP) is considered < 30 IU/ml and < 20 Unit,
respectively. Reference Range in UpToDate for Anti-CCP
antibody is considered level < 20 EU/ml (negative), 20—
39 EU/ml (weakly positive), 40—59 EU/mL (moderately
positive), > 60 EU/mL (strongly positive or at least three
times the upper limit of normal). Another alternative test
for anti-CCP antibody is called anti-mutated citrulinated
vimentin.

Definition of non-albumin proteinuria (NAP)

NAP is calculated as non-albumin protein to creati-
nine ratio (NAPCR) is equal with urinary protein to cre-
atinine ratio (UPCR) minus urinary albumin to creatinine
ratio (UACR). Cut-off value for NAP is 120 mg/g and iso-
lated NAP (iNAP) is defined with UPCR > 150 mg/g and
UACR < 30 mg/g. NAP is used as complementary diabetic
kidney disease (DKD) marker to albuminuria. Researchers
found NAP was significantly associated with CKD progres-
sion that defined as decline in CKD stage with decrease of
>25 % in eGFR from the baseline [8].

Assessment of risk of bias and quality
in included articles

Case reports were analyzed using criteria developed by
the Joanna Briggs Institute Critical Appraisal tool for case
reports that has different assessment tools for each study de-
sign in question. The evaluation tool has 8 items for case
reports.

Statistical analysis

Data were entered in Microsoft Excel 2010 software.
Categorical variables are recorded as frequency (N) and
percentage (%). The continuous variables were determined
as to whether they were normally distributed using the Kol-
mogorove-Smirnov or Shapiro-Wilk test. Continuous vari-
ables with normal distribution reported as mean * standard
deviation (SD). Nonparametric variables are expressed as
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median and interquartile range (Q1, Q3 and IQR). Com-
parisons between continuous variables with normally dis-
tributed (ND) data assessed by two-tailed t test analysis.
Effect size of variable on outcome was analyzed using two
proportion meta-analysis. Kaplan-Miere analysis was used
for mortality probability. Correlation between two non-
parametric variables were assessed using spearman’s tests.
Moreover, relative risk and odds ratio for statistical analyses
were used. Significance was assessed with p-value of < 0.05.

Results

Description of studies

Results of the search and study selection

Author identified 3045 records after searching electronic
databases. Alongside, five articles were removed (N = 5) and
total 3040 titles and abstracts identified. Then 3040 articles
screened and author discarded 2974 full-texts articles due to
non-related subject. Thereafter 66 articles were eligible and
4 articles were discarded due to non-case reports. Of these,
62 published articles (72 case reports) were included and en-
rolled as participants in this study.

Included studies (criteria)
Sixty-two published articles (72 case reports or partici-
pants) were considered for inclusion in this research.

Study characteristics

Study design

This research categorized as analytic (experimen-
tal) prospective study type with randomized control trials
(RCTs) design in systematic review and meta-analysis arti-
cle. Retrospective data were collected via electronic method
in this research.

Sample sizes
Sample sizes of 72 patients or participants were consi-
dered in this study.

Setting
Participants were referred to single center or multi-center
settings (emergency room or hospital or clinic) in this research.

Participants

All patients with biopsy-proven kidney specimens infa-
vor of fibrillary GP included in this study. In those patients,
structural or functional marker for kidney damage such as
elevated serum creatinine levels or decreased eGFR, signifi-
cant proteinuria and active urinalysis were noticed. Moreover,
staining for DNAjB9 protein in kidney specimens was done.

Excluded studies (criteria)

Patients were excluded from the study if they were sus-
pected to or not diagnosed as fibrillary glomerulopathy in
kidney biopsy at initial time or during follow up except in
one case report that kidney biopsy was not performed due to
death in familial fibrillary glomerulonephritis (father) and
DNAjB9 marker was not performed in two brothers. So it
was supposed that each three case be put in DNAjB9 nega-
tive groups.

Risk of bias and quality in the included studies

Assessment of risk of bias and quality of included articles
performed using Joanna Briggs Institute critical appraisal
tools for case reports. Based on these criteria, six out of
seventy-two case reports obtained eight score (6/72, 8.3 %),
fifty out of seventy-two case reports had seven score (50/72,
69.4 %), twelve out of seventy-two case reports achieved to
six score (12/72,16.6 %), three out of seventy-two patient
attained five score (3/72, 4.1 %) and one out of seventy-two
patients reach to three score (1/72, 1.3 %).

Results of case studies
Patients’ Characteristics

Among 3045 full-text articles obtained in this research
paper, five articles deduplicated and total 3040 articles iden-
tified. In current research, 3040 articles screened and 2974
articles were excluded due to unrelated subject, review arti-
cles and other studies. Then 66 full-text articles were eligible
and 4 articles were excluded due to non-case reports (n = 4).
Finally 62 published articles that contained 72 participants
were included in this study because one published article
may contain more than one case report (Fig. 1). The sixty-
two published articles (examined seventy-two case reports)
were interrogated clinical, laboratory, imaging data and
biopsy-proven kidney specimens of patients with fibrillary
glomerulopathy in the current research [9—70]. Forty out of
seventy-two patients were male (40/72, 55.5 %) and thirty-
two of them female (32/72, 44.4 %). Eight of seventy-two
patients (8/72, 11.1 %) were Caucasian, six of seventy-two
patients (6/72, 8.3 %) belonged to white descent, four out of
seventy-two patients (4/72, 5.5 %) were Japanese and Afri-
can American ethnicity, one out of seventy-one (1/72, 1.3 %)
belonged to Korean race and Non-Hispanic ethnicity. The
median and IQR of age of patients with fibrillary nephropa-
thy at time of diagnosis was 55 and 18 years old, respectively.
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Figure 1. Pathologic classification of fibrillary
glomerulonephritis with mimicry of immunoglobulin A
nephropathy (IgAN)
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The mean average of age in male and female patients were
53.55 £ 13.78 and 56.29 *+ 15.8 years old (range from 1 to 80
years) respectively. There were no statistical significant level
between two sex groups in current research (p-value: 0.35).

Patients’ Complains

The patients with fibrillary glomerulopathy were pre-
sented with various symptoms. These symptoms comprise
lower leg extremity edema in seventeen out of seventy-two
patients (17/72, 23.6 %), nausea and dyspnea in six out of
seventy-two patients (6/72, 8.3 %), abdominal pain and
headache in four out of seventy-two patients (4/72, 5.5 %).
Twenty-seven out of seventy-two patients (27/72, 37.5 %)
had history of hypertension and fourteen out of seventy-two
patients (14/72, 19.4 %) referred with history of diabetes
mellitus. Seven out of seventy-two patients with fibrillary
glomerulopathy (7/72, 9.7 %) had history of obesity. Four
out of seventy-two patients (4/72, 5.5 %) gave history of
smoking and three out of seventy-two patients (3/72, 4.1 %)
patients had history of dyslipidemia, weakness and asthe-
nia in the current research. Two out of seventy-two patients
(2/72, 2.7 %) had history of gastroesophageal reflux di-
sorders (GERD), weight gain, loss of appetite, red-colored
urine, skin lesions, pale conjunctiva and ankle swelling. In
sign of patients with fibrillary glomerulopathy, twenty-four
out of seventy-two patients (24/72, 33.3 %) were manifest-
ed with hypertension and fourteen of seventy-two patients
(14/72, 19.4 %) presented with lower extremity edema. Four
out of seventy-two patients with fibrillary glomerulopathy
(4/72, 5.5 %) revealed abnormal chest auscultation, obesity
and three out of seventy-two patients (3/72, 4.1 %) showed
high temperature. Two out of seventy-two patients (2/72,
2.7 %) showed abnormal general appearance and one out
of seventy-two patients (1/72, 1.3 %) developed overweight.

Laboratory data

In fifty-six out of seventy-two patients (56/72, 77.7 %)
was performed urinalysis. Proteinuria was found in thirty-
five out of fifty-six patients (35/56, 62.5 %) and nephrotic-
range proteinuria detected in two out of thirty-five patients
(2/35, 5.7 %) in dipstick. Red blood cells detected in forty-
eight of fifty-six patients (48/56, 85.7 %) and occult blood
found in three out of fifty-six patients (3/56, 5.3 %) in uri-
nalysis. Dysmorphic red blood cell (RBC) found in five out
of forty-eight patients (5/48, 10.4 %) in urine of patients in
current study. Pyuria was measured in twelve out of fifty-six
patients (12/56, 21.4 %) and significant pyuria was seen in
six out of twelve (6/12, 50 %). Urine eosinophil more than 5
percent found in one out of twelve patients (1/12, 8.3 %) in
urinalysis. Granular cast was found in six out of fifty-six pa-
tients (6/56, 10.7 %), hyalin cast in five out of fifty-six pa-
tients (5/56, 8.9 %), fatty and RBC cast in two out of fifty-
six patients (2/56, 3.5 %), oval fat body cast and waxy cast in
one out of fifty-six patients (1/56, 1.7 %) in urinalysis. Urine
epithelial cells were seen in one out of fifty-six patients
(1/56, 1.7 %) in dipstick. Serum creatinine was measured in
sixty-seven out of seventy-two patients (67/72, 93 %) and
elevated SCr was seen in forty-nine out of sixty-seven pa-
tients (49/67, 73.1 %) with median of 2.17 and IQR of

1.86 mg/dl (Q3-Q1 = 3.55—1.69). Blood urea nitrogen was
measured in twenty-four of seventy-two of patients (24/72,
33.3 %) and elevated serum blood urea nitrogen was seen in
seventeen of twenty-four patients (17/24, 70.8 %) with me-
dian of 39.2 and IQR of 62.7 mg/dl. Serum urea was mea-
sured in seven out of seventy-two patients (7/72, 9.7 %) and
five of seven patients (5/7, 71.4 %) revealed elevated serum
urea with the mean average of 89.96 + 35.34 mg/dl. Esti-
mated GFR was measured in fifteen out of seventy-two pa-
tients (15/72, 20.8 %) and decreased eGFR was seen in thir-
teen of fifteen patients with fibrillary glomerulopathy
(13/15, 86.6 %) with the mean average of 58.83 £ 16.99 ml/
min/1.73 m?in the present research. Serum hemoglobin was
measured in twenty-four of seventy-two patients (24/72,
33.3 %) that anemia was seen in twenty-two patients (22/24,
91.6 %) with the mean average of 9.52 & 1.92 g/dl. Leuko-
cyte count was measured in twenty-two out of seventy-two
patients (22/72, 30.5 %) and leukocytosis was observed in
five out of twenty-two patients (5/22, 22.7 %) with the mean
average of 15450 + 3971.46 cells/10°. Two out of twenty-two
patients (2/22, 9 %) had leukopenia with the mean average
of 4040 % 130 cells/10° in the present research. Platelets
count was measured in twenty out of seventy-two patients
(20/72, 27.7 %) and thrombocytopenia was seen in two out
of twenty patients (2/20, 10 %) with the mean average of
70 850 + 45 860.08 cells/10°. Serum albumin was measured
in thirty-seven out of seventy-two patients (37/72, 51.3 %)
and hypoalbuminemia (serum albumin < 3.5—4 g/dl) has
been seen in twenty-eight out of thirty-seven patients
(28/37, 75.6 %) with the mean average of 2.61 + 0.48 g/dl
with fibrillary glomerulopathy in the present research.
Erythrocyte sedimentation rate (ESR) was measured in ten
out of seventy-two patients (10/72, 13.8 %) and elevated
erythrocyte sedimentation rate (ESR) was seen in eight out
of ten patients (8/10, 80 %) with the mean average of
48.44 + 27.22 mm/hr in current research. 24-hr urine pro-
tein was measured in fifty-eight out of seventy-two patients
(58/72, 80.5 %) and fifty-seven out of fifty-eight patients
(57/58, 98.2 %) showed significant proteinuria with the me-
dian 0f 4200 mg and IQR of 5900 mg (Q3-Q1 = 8000—2100)
in 24-hrs. Spot UPCR was measured in sixteen out of seven-
ty-two patients (16/72, 22.2 %) and elevated spot urine pro-
tein to creatinine ratio was seen in fifteen of sixteen patients
(15/16, 93.7 %) with the mean average of
3924.25 + 2556.76 mg/g in the present research. Non-albu-
min PCR (NAPCR) with value of 2083.91 mg/g found in
one out of seventy-two patients (1/72, 1.3 %) and elevated
NAPCR was seen in 100 % of patients in current research.
DNAjB9 detected in eight of seventy-two patients (8/72,
11.1 %) that two out of eight patients (2/8, 25 %) found in
kidney renal recipients and six out of eight patients (6/8,
75 %) found in non-transplant patients. Serum protein elec-
trophoresis was measured in thirty-four out of seventy-two
patients (34/72, 29.4 %) and abnormal serum protein elec-
trophoresis was seen in ten out of seventy-two patients
(10/34, 13.8 %). There are low gamma fraction in two out of
twenty-four patients (2/24, 8.3 %) in protein electrophore-
sis in current research. UPEP was measured in sixteen out of
seventy-two patients (16/72, 22.2 %) and there was abnor-
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mal urine protein electrophoresis in four out of sixteen
(4/16, 25 %) in current research. Serum IgG in SIEP was
measured in eleven out of seventy-two patients (11/72,
15.2 %) in the present research. Elevated immunoglobulin
(IgG) levels were seen in two out of eleven patients (2/11,
18.1 %) and low IgG levels were seen in three out of eleven
patients (3/11, 2.7 %) in the current research. Serum IgM in
SIEP was measured in ten out of seventy-two patients
(10/72, 13.8 %) in current research. Elevated serum IgM
levels were seen in three out of ten patients (3/10, 3 %) and
low IgM levels was seen in one out of ten patients (1/10,
10 %) in the present research. In this research, SIF was mea-
sured in thirty-six out of seventy-two patients (36/72, 50 %)
and there are abnormal serum immunofixation in ten out of
thirty-six patients (10/36, 27.7 %). Serum free kappa levels
in SIF was measured in seven out of seventy-two patients
(7/72, 9.7 %) and there are elevated free kappa levels in se-
ven out seven (7/7, 100 %) with median of 1000 and IQR of
3320.73 mg/l. Serum free lambda levels in SIF was mea-
sured in six out of seventy-two patients (6/72, 8.3 %) and
elevated free lambda levels was seen in five out six patients
(5/6, 83.3 %) with the mean average of 95.26 + 70.71 mg/1.
Free kappa to lambda levels was measured in nine out of
seventy-two patients (9/72, 12.5 %) and high free kappa to
lambda levels (/A ratio) was seen in three out of nine pa-
tients (3/9, 33.3 %) with the mean average of 3.82 £ 2.26 in
the present research. UIF was measured in thirty out of se-
venty-two patients (30/72, 41.6 %) and there are abnormal
UIF in nine out of thirty patients (9/30, 30 %) in the present
research. Anti-HCV antibody was measured in ten out of
seventy-two patients (10/72, 13.8 %) and positive anti-HCV
Ab was seen in five out of ten patients (5/10, 50 %) in the
present research. HCV RNA PCR was measured in three
out of seventy-two patients (3/72, 4.1 %) and positive HCV
RNA PCR were seen in two out of three patients (2/3,
66.6 %) in current research. ANA was measured in thirty-
seven out of seventy-two patients (37/72, 51.3 %) and there
is positive anti-nuclear antibody titer (> 160) in six out of
thirty-seven patients (6/37, 16.2 %) with median of 1/320
and the IQR of 1 to 320 titer in the present research.
C-ANCA was measured in sixteen out of seventy-two pa-
tients (16/72, 22.2 %) and P-ANCA was measured in seven-
teen out of seventy-two patients (17/72, 23.6 %) in current
research. Positive C-ANCA was seen in one out of sixteen
patients (1/16, 6.25 %) and C-ANCA was seen in one out of
seventeen patients (1/17, 5.8 %). Anti-GBM antibody was
measured in eleven out of seventy-two patients (11/72,
15.2 %) and positive test was seen in two out of eleven pa-
tients (2/11, 18.1 %) in current research. Serum C3 level was
measured in forty-four out of seventy-two patients (44/72,
61.1 %) and there is low C3 in nine out of forty-four patients
(9/44,20.4 %) in current research. Serum C4 level was mea-
sured in forty-two out of seventy-two patients (42/72,
58.3 %) and low C4 level in three out of forty-two patients
(3/42, 7.1 %) in current research. Serum CHS50 level was
seen in five out of seventy-two patients (5/72, 6.9 %) and
decreased CH50 level was seen in three out of five patients
(3/5, 60 %) with the mean average of 32.56 + 10.39 mg/1.
High Factor H antibody was measured in two out of seventy-

two patients (2/72, 2.7 %) and elevated FH antibody level
was seen in one out of two patients (1/2, 50 %) in the present
research. Serum CRP level was measured in six out of seven-
ty-two patients (6/72, 8.3 %) and high CRP was seen in five
out of six patients (5/6, 83.3 %) patients with median and
IQR of 5.9 and 8162.65 mg/I1, respectively. Serum -2 mi-
croglobulin level was measured in two out of seventy-two
patients (2/72, 2.7 %) and elevated -2 microglobulin was in
two out of two patients (2/2, 100 %) with the mean average
of 1000.65 £ 995.35 mg/1. Urinary (3-2 microglobulin con-
centration was measured in one out of seventy-two patients
(1/72, 1.3 %) and elevated urinary -2 microglobulin con-
centration was seen in one out of one patient (1/1,100 %) in
current research. M-spike was seen in two of seventy-two
patients (2/72, 2.7 %) with the mean average of
1159.5 = 1140.5 mg/l. Creatinine clearance (CrCl) was
measured in fifteen out of seventy-two patients (15/72,
20.8 %) in current research. There were decreased creati-
nine clearance in eight of out fifteen patients (8/15, 53.3 %)
with median and IQR of 27 and 37 ml/min/1.73 m?, respec-
tively. Elevated creatinine clearance was seen in two out of
fifteen patients (2/15, 13.3 %) with the mean average of
121.7 £ 21.4 ml/min/1.73 m? in the present research. eGFR
was measured in fifteen out of seventy-two patients (15/72,
20.8 %) and decreased estimated glomerular filtration rate
(eGFR) was seen in thirteen out seventy-two patients
(13/15, 86.6 %) with the mean average of 58.80 + 16.99 ml/
min/1.73 m?in the present research. There was raised e GFR
in two out of fifteen patients (2/15, 13.3 %) with the mean
average of 111.45 * 3.25 ml/min/1.73 m? in the current re-
search. Serum blood sugar was measured in four out of se-
venty-two patients (4/72, 5.5 %) that there was hypoglyce-
mia and hyperglycemia in one out four patients (1/4, 25 %)
patients in the current research. Serum chloride was mea-
sured in six out of seventy-two patients (6/72, 8.3 %) and
hyperchloremia was seen in three out of six patients (3/6,
50 %) with the mean average of 112.30 & 3.39 mEq/I. Lower
limit of normal range for serum chloride was seen in one out
of six patients (1/6, 16.6 %) in the present research. Serum
uric acid was measured in six out of seventy-two patients
(6/72, 8.3 %) and there was hyperuricemia in four out of six
patients (4/6, 66.6 %) with the mean average of
8.85 £ 0.85 mg/dl in the present research. Serum sodium
was measured in seven out of seventy-two patients (7/72,
9.7 %) and hyponatremia was seen in two out of seven pa-
tients (2/7, 28.5 %) with the mean average of
130.25 = 1.75 mEq/l in current research. Serum potassium
was measured in eight out of seventy-two patients (8/72,
11.1 %) and hyperkalemia were seen in two out of eight pa-
tients (2/8, 25 %) with the mean average of 6.42 + 0.42 mEq/1
in current research. Serum transaminases were measured in
eleven out of seventy-two patients (11/72, 15.2 %). Elevated
aminotransferase above 22 U/l were seen in six out of ele-
ven patients (6/11, 54.5 %) with median of 37.5 IU/I and
IQR of 40 TU/I for AST, median of 43 and IQR of 41 1U/I
for ALT in current research. Serum cholesterol was mea-
sured in nineteen out of seventy-two patients (19/72,
26.3 %) in current research. There was elevated total choles-
terol in thirteen out of nineteen (13/19, 68.4 %) with medi-
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an of 247 mg/dl and IQR of 126 mg/dl. Fibril size was mea-
sured in sixty-nine out of seventy-two patients (69/72,
83.3 %) with median size of 15 nm and IQR of 6.5 nm
(Q3-Q1 = 18.5—12.4) in the present research.

Pathologic findings

Working group updated oxford classification of IgA ne-
phropathy in 2016 year and five parameters of MEST-C
score were considered for this classification. Based on this
workshop, kidney specimens must contain at least eight
glomeruli number. Number of glomeruli with endocapillary
hypercellularity, necrosis, extracapillary hypercellularity
(cellular/fibrocellular  crescents),

mm0 in two out of seventy-one patients (2/71, 2.8 %), il,
t1, v0, gl, ptc3, c4d3, ci0, cvl, cv3, cglb, mm3 in one out
of seventy-one patients (1/71, 1.4 %) patients in current
research. Undetermined ci, cv, ct and mm and mesangial
proliferation found in one out of seventy-one patients (1/71,
1.4%) in the present research (Table 1).

Imaging techniques

Chest x-ray in the present research revealed different ab-
normalities such as bilateral pleural effusion in two out of
seventy-two patients (2/72, 2.7 %), bulky left hilum, bilateral
cottony interstitial infiltrates, mild interstitial lung disease

global glomerulosclerosis and seg-

mental glomerulosclerosis in this
classification must be considered
(Fig. 2). Kidney biopsy was per-
formed in seventy-one out of sev-
enty-two patients (71/72, 98.6 %)
in the present research. Kidney bi-

Records identified
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searching
(n=318)

Records
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Google Scholar

searching
(n=2690)

N =37
other
databases

opsy was not performed in one pa-
tient (1/72, 1.3 %) due to death in
current research. According to Ox-
ford MEST-C classification, there
was MO score in twenty-two of sev-
enty-one patients (22/71, 30.9 %),
M1 score in four out of seventy-
one patients (4/71, 5.6 %), unde-
termined mesangial score in eight
out of seventy-one patients (8/71,
11.2 %) in current research. El
score found in fifteen out of seven-
ty-one patients (15/71, 21.1 %), E0
in three out of seventy-one patients
(3/71, 4.2 %) and undetermined E
score in one out of seventy-one pa-
tients (1/72, 1.3 %) in the present
research. There was C2 in eight
out of seventy-one patients (8/71,
11.2 %), C1 in five out of seventy-
one patients (5/71, 7 %) and three
out of seventy-one patients (3/71,
4.2 %) in current research. SI
found in thirty-nine out of seventy-
one patients (39/71, 54.9 %) in the
present research. TO found in thirty
of seventy-one patients (30/71,
41.7 %), T1 in nine out of seventy-
one patients (9/71, 12.6 %), T2 in
seven out of seventy-one patients
(7/71, 9.8 %) in current research.
Double contour glomerular base-
ment membrane (GBM) detected
in six out of seventy-one patients
(6/71, 8.4 %) and DNAjB9 marker
found in kidney biopsies of eight
out of seventy-one patients (8/71,
11.2 %) in current research. In re-
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Figure 2. Workflow of current research
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(ILD), diffuse interstitial process and atelectasis
of left lower lobe, mild cardiomegaly in one out
of seventy-two patients (1/72, 1.3 %) in current
research. Abnormal kidney ultrasonography was
seen in thirteen out of seventy-two patients (13/72,
18 %) in current research. There were various kid-
ney abnormalities in ultrasonography as increased
parenchymal echogenicity, scattered cyst, simple
cyst, enlarged kidney sizes, bilateral small kidney,
single kidney with compensatory hypertrophy of
other kidney, enlarged kidneys with multiple cyst,
bilateral kidneys with increased echogenicity and
irregular surface, bilateral kidneys with increased
echogenicity, irregular surface and normal sizes
in the present research. A small benign cyst was
seen in ultrasound scan of one out of seventy-one
patients (1/72, 1.3 %) in the present research.
Abdominal sonography in one out of seventy-two
patients (1/72, 1.3 %) revealed ascites, gall blad-
der stone and bilateral pleural effusion. Upper GI
endoscopy was performed in two out of seventy-
two patients (2/72, 2.7 %) that in one case (1/72,
1.3 %) revealed macroscopic evidence of gastritis
with polypoid mass and central ulceration on the
anterior wall of the stomach. Another case showed
chronic antral gastritis and duodenitis with super-
ficial erosions. Two abnormal findings were seen
in echocardiography (2/72, 2.7 %) as mild mitral
regurgitation (MR) and slight left ventricular hy-
pertrophy (LVH) in the present research. Chest
computed tomography (CT) scan in one out of
seventy-two patients (1/72, 1.3 %) revealed bi-
lateral interstitial pulmonary infiltration and ab-
dominal CT scan showed renal atrophy, ascites
and multiple liver abscesses.

Treatment modalities

Therapeutic modalities comprise oral steroids
in forty-two out of seventy-two patients (42/72,
58.3 %), IV methylprednisolone in thirty-two
out of seventy-two patients (32/72, 44.4 %), im-
munosuppressive agents in forty patients (40/72,
55.5 %) that include cyclophosphamide (CPA)
in fifteen cases (15/40, 37.5 %), azathioprine in
eight cases (8/40, 20 %), cyclosporin in five cases
(5/40, 12.5 %), mycophenolate mofetil (MMF)
in four cases (4/40, 10 %), tacrolimus, chlo-
rambucil and undetermined immunosuppressive
agents in three cases (3/40, 7.5 %), sirolimus in 1
case (1/40, 2.5 %). Rituximab was used in ten out
of seventy-two patients (10/72, 13.8 %) and plas-
mapheresis in seven out of seventy-two patients
(7/72, 9.7 %). Interferons were used in three out
of seventy-two patients (3/72, 4.1 %) that consist
interferon, interferon alpha and interferon alpha
2A. Immunoglobulins were used in three out of
seventy-two patients (3/72, 4.1 %) in the pre-
sent research. Angiotensin-converting enzyme
inhibitors (ACEIs) were used in twenty-five out

Vol. 11, No. 3, 2022

http://kidneys.zaslavsky.com.ua

147



OpuwuriHaabHi ctatTi / Original Articles

of seventy-two patients (25/72, 34.7 %), angiotensin recep-
tor blockers (ARBs) were used in eight out of seventy-two
patients (8/72, 15.2 %) and dual renin angiotensin system
(RAS) blockades in three out of seventy-two patients (3/72,
4.1 %). Diuretics were consumed in fourteen out of seven-
ty-two patients (14/72, 19.4 %). Calcium channel blockers
were used in eight out of seventy-two patients (8/72, 11.1 %)
and beta-blockers in four out of seventy-two patients (4/72,
5.5 %). H,-blockers were used in four out of seventy-two pa-
tients (4/72, 5.5 %) patients with fibrillary glomerulopathy.
Fifteen out of seventy-two patients (15/72, 20.3 %) under-
went hemodialysis (HD) in current research and two out of
seventy-two patients (2/72, 2.7 %) underwent peritoneal di-
alysis (PD). Undetermined dialysis (2/72, 2.7 %) performed
in one out of seventy-two patients (1/72, 1.3 %) in the pre-
sent research.

Outcomes and follow up
Characteristics of patients during follow up has been re-
corded in Table S8 in current research.

Primary end-points

Serum creatinine was measured in forty out of seventy-
two patients (40/72, 55.5 %) and in accordance with SCr,
three out of forty patients (3/40, 7.5 %) found AKI, four
out of forty patients (4/40, 10 %) found AKD, fourteen out
of forty patients (14/40, 35 %) developed CKD during fol-
low up in current research. NKD found in one out of forty
patients (1/40, 2.5 %) based on eGFR calculation. Elevated
SCr was seen in twenty-eight out of forty patients (28/40,
70 %) with median of 2.18 mg/dl and IQR of 4 mg/dl
(Q3-Q1 = 5.65—1.55) during time of follow up (time of the
last serum creatinine measurement) in the present research.
There was significant statistical correlation between elevated
SCr and follow up time with p value of 0.01 and confidence
interval of 0.7820 to —0.1258 during follow up (Fig. 3). Re-
lative risk of kidney failure progression to KRT (> 2 fold ele-
vation in SCr or dialysis or kidney transplant) in exposed
to DNAjB9 positive patients (Group I) and DNAjB9 nega-
tive patients (Group II) was assessed 2.67 with 95% CI of
1.128 to 6.3044 and p value of 0.025. Odds ratio of kidney
failure progression to KRT (> 2 fold elevation in SCr or dia-
lysis or kidney transplant) was assessed 4.33 with 95% CI of
0.9464 to 19.8417 and p value of 0.058 in current research
(Table 2). Twenty-two out of seventy-two patients (22/72,
30.5 %) stayed on dialysis and two out twenty patients (2/20,
10 %) underwent PD during follow up period. Kidney dis-
turbation was occurred in the median time of 6.5 hours and
IQR of 14.5 hrs (Q3-Q1 = 17.5—3). Serum Bun was mea-
sured in six out of seventy-two patients (6/72, 8.3 %) and
three out of six patients (3/6, 50 %) found elevated blood
urea nitrogen with the mean average of 69.0 = 23.8 mg/dl
in current research. Creatinine clearance was measured in
three out of seventy-two patients (3/72, 4.1 %) and two out
of three patients (2/3, 66.6 %) found decreased creatinine
clearance with the mean average of 20.2 + 11.5 milliliter per
minute (cc/min). Estimated GFR was measured in five out
of seventy-two patients (5/72, 6.9 %) and five out of five pa-
tients (5/5, 100 %) patients developed declined eGFR with

the mean average of 42.02 & 18.94 ml/min/1.73 m? in cur-
rent research. 24-hr urine protein collection was measured
in twenty-one out of seventy-two patients (21/72, 29.1 %)
and significant 24-hr proteinuria was seen in fourteen
out of twenty-one patients (14/21, 66.6 %) with mean of
1.09 = 0.75 g/24 hr in current research. UPCR was mea-
sured in nine out of seventy-two patients (9/72, 12.5 %) and
eight out of nine patients (8/9, 88.8 %) developed elevated
UPCR proteinuria with median of 800 mg/g and IQR of
12 600 mg/g (Q3-Q1 = 13 000—400) during follow up. Uri-
nary bence jones protein (BJP) was measured in one out of
seventy-two patients and elevated free BJP (free kappa pro-
tein) was seen in one out of one patient (1/1, 100 %) in the
present research. Free kappa to lambda ratio was measured
in two out of seventy-two patients (2/72, 2.7 %) and two out
of two patients (2/2, 100 %) found elevated free kappa to
lambda ratio in the present research. Eight out of seventy-
two patients (8/72, 11.1 %) died in current research. Pro-
portion of death in DNAjB9 positive patients (Group I) was
assessed zero out of eight patients (0/8) and proportion of
non-died patients in DNAjB9 positive patients was assessed
eight out of eight patients (8/8,100 %). Proportion of death
in DNAjB9 negative patients (Group II) was assessed eight
out of sixty-four patients (8/64, 12.5 %) and proportion of
non-died patients in DNAjB9 negative patients was assessed
fifty-six out of sixty-four patients (56/64, 87.5 %) in current
research. There was nonsignificant statistical level in com-
parison between DNAjB9-positive and DNAjB9-negative
patients (proportion between two groups) during follow up
in current meta-analysis (p = 0.29). There was statistical
significant level at comparison between group I and group
I1 for mortality probability (Kaplan-Miere analysis) during
follow up in the present research (p < 0.0001) (Fig. 4). KRT
(renal transplant) was seen in four out of seventy-two pa-
tients (4/72, 5.5 %) in current research. Two out of eight
DNAjB9 positive staining in kidney biopsy specimens found
kidney transplantation (2/8, 25 %) and six out of eight
DNAjB9 positive staining were not received kidney trans-
plantation (6/8, 75 %). Proportion difference was assessed
21.9 % in this research. Comparison of these value was as-
sessed 0.011 (p-value of 0.011) with confidence interval of
2.51 to 56.05. Two out of sixty-four DNAjB9 negative stain-
ing in kidney biopsy specimens found kidney transplanta-
tion (2/64, 3.1 %) and sixty-two out of sixty-four DNAjB9
negative staining were not received kidney transplantation
(62/64, 96.8 %). Two out of seventy-two patients (2/72,
2.7 %) developed recurrence of disease in fibrillary glome-
rulonephritis. Graft loss was seen in two out of four patients
(2/4, 50 %) post-transplant period during follow up. There
was not significant correlation between histologic marker of
segmental glomerulosclerosis (S1) and DNAjB9 staining on
kidney biopsy specimens (p-value of 0.11; correlation coef-
ficient: 0.7).

Secondary end-points

Three out of seventy-two patients (3/72, 4.1 %) patients
found ESKD in the present resecarch. HCV RNA was mea-
sured in one out of seventy-two patients (1/72, 1.3 %) and
it disappeared in one out of one patient (1/1, 100 %) during
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follow up. Herpers zoster was measured in one out seventy-
two patients (1/72, 1.3 %) and found in one out one patient
(100 %) in the present research. Serum transaminases were
measured in two out of seventy-two patients (2/72, 2.7 %)
and elevated serum transaminases found in one out of two
patients (1/2, 50 %) in current re-

with proteinuria (most often with nephrotic syndrome),
hematuria, renal insufficiency and hypertension that in 50
% of cases culminate in to end-stage kidney disease. In our
research 19.4 % (14/72) of patients presented with lower leg
extremity edema and 85.7 % (48/56) presented with micro-

search. C3 was measured in three
out of seventy-two patients (3/72,
4.1 %) and low C3 was seen in one
of three patients (1/3, 33.3 %) in
current research. C4 was measured
in two out of seventy-two patients
patients (2/72, 2.7 %) and normal
C4 detected in two out of two pa-

tients (2/2, 100 %). Platelet count
was measured in two out of seventy-
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1 e 1 1

two patients and thrombocytopenia 0.1

found in two out of two patients =
(100 %) in current research. Anti- e
nuclear antibodies was measured 0.01 b
in one out of seventy-two patients 0.01

(1/72, 1.3 %) and elevated ANA ti-
ter was seen in one out one patient
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(1/1, 100 %) in the present research.

Figure 3. Correlation between serum creatinine and time on outcomes

Discussion

of patients with fibrillary glomerulopathy in current research. SCr, serum

creatinine. Variable X indicates time of the last serum creatinine measurement

Fibrillary glomerulonephritis is
a rare glomerular disease that has
been found in less than 1 % of na-

in patients with fibrillary glomerulonephritis during follow up and variable Y

depicts serum creatinine level

tive kidney biopsies. This disease
first described by Rosenmann and

Mortality

100 Fym=r1==r

Eliakim in 1977 year [71]. Fibril-
lary GP is diagnosed by ultrastruc-
tural finding of arranged straight
fibrils measuring to 10 to 30 nm
in thickness in electron micro-
scopy. Depositions in FGN are in
the mesangium and GBM or both i
in electron microscopy. On immu-
nofluorescence (IF) staining, the
deposits stain for polyclonal IgG
and complement indicating im-
mune complex deposition. Some-
what ill-defined smudged deposits
that stain most intensely for IgG,
usually accompanied by C3, k, A
and sometimes also associated with
staining for Clq, IgM and/or IgA.
In 5 % of cases, IF deposits stain by
K or A but not both and such light —
chain restriction is related to dys-
proteinemia [3]. Morphologic fea-
tures of FGN in IF staining consist
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Figure 4. Kaplan-Miere curve of death and time of follow up of patients
with fibrillary glomerulopathy in current research. Group I indicates death
in DNAjB9 positive patients and Group Il depicts death in DNAjB9 negative
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scopic hematuria. Clinical features of 33.3 % (24/72) of our
patients were hypertension and there was proteinuria in one
hundred (100%) patients. 33.3 % of our patients developed
ESKD during 1 year follow up that was in disagreement with
study by Andeen et al. that 53 % progressed to ESKD during
24 months follow up. DNAjB9 is a novel biomarker for FGN
and DNAjB9 expression in the glomeruli is highly specific
and sensitive for FGN. Whether serum DNAjB9 marker can
be used for FGN or not, one study by Nasr et al. revealed
that serum levels of DNAjB9 staining could be valuable
marker to predict FGN with the complement kidney biopsy
for the diagnosis of FGN [72]. Inherited FGN or familial
FGN is reported in few cases and genetic background can
play a role in pathogenesis of FGN because human leuko-
cyte antigens (HLAs) involve in inherited risk factors for
emerging FGN. HLA associated with FGN is seen in other
kidney diseases. HLA-DR7 and HLA-DQ2 have been as-
sociated with steroid sensitive nephrotic syndrome and
HLA-B-35 is seen in IgA nephropathy/Henoch-schoenline
purpura (HSP) [73]. Moreover, association between FGN
and HLAs have been reported as HLA-B35, HLA-DR-7
and DQ?2 antigens. Lower frequency with HLA-DR4 has
reported in FGN. Notably, association between hepatitis C
virus infection and fibrillary glomerulonephritis has been re-
ported in several studies. Positive HCV RNA PCR was seen
in two out of three patients (2/3, 66.6 %) and positive anti-
HCYV Ab was seen in five out of ten patients (5/10, 50 %) in
the present research that those values are approximately in
agreement with studies by Nasr et al. and Said et al. arisen
positive hepatitis C infection. That study revealed positive
Hepatitis C PCR in two out of forty-seven patients (2/47,
4.2 %) while study by said et al. revealed positive hepatitis
C infection in one out of seventeen patients (1/17, 5.8 %)
|74]. Association of this virus with FGN in black people in
another study has been documented by Schober et al. that
this value was higher in black people rather than white peo-
ple [75]. Another finding in this research must be noticed
that is age of patients with FGN. The median age of pa-
tients with FGN was 55 years old and there was slight male
predominance (male to female ratio: 1.25) that was agree-
ment with Study by Nasr et al. The mean age of patients at
kidney biopsy was 53 years and female predominance was
detected in that study. Another association of this disease
has been reported with dysproteinemia and autoimmune
diseases such as cryoglobulinemia and test for cryoglobulin
must be performed before diagnosis of fibrillary GP. In our
research, high free kappa and free lambda levels found in
100% (7/7) and 83.3 % (5/6) of patients with FGP, respec-

tively. Moreover, high free kappa to lambda levels (/A ratio)
was seen in three out of nine patients (3/9, 33.3 %) with the
mean average of 3.82 & 2.26 in the present research. Two out
of seventy-two patients (2/72, 2.7 %) had M-spike protein
while in study by Nasr et al., was assessed eleven out of six-
ty-three patients (11/63, 17.4 %). Moreover, study by Mari-
naki et al. revealed negative monoclonal paraproteinemia,
chronic viral infection and serologic tests for other autoim-
mune disorders in ten patients [76]. Positive ANA was seen
in six out of thirty-seven patients (6/37, 16.2 %) and with
median of 1/320 and the IQR of 1 to 320 titer and this value
was disagreement with study by Said et al. that this value was
assessed higher (3/14, 21.4 %). Low C3 in nine out of forty-
four patients (9/44, 20.4 %), low C4 in three of forty-two
(3/42, 7.1 %) patients and low CH50 were seen in three out
of five patients (3/5, 60 %) were detected while it was incon-
sistent with study by Said et al. that serum C3 and C4 were
normal in all sixteen patients. Positive C-ANCA was seen in
one out of sixteen patients (1/16, 6.25 %) and C-ANCA was
seen in one out of seventeen patients (1/17, 5.8 %). Positive
anti-GBM antibody was seen in two out of eleven patients
(2/11, 18.1 %) in current research. Other finding in this re-
search was presence of high relative risk and Odds ratio of
fibrillary glomerulonephritis on outcome of kidney failure
progression to KRT (persistent dialysis or kidney transplan-
tation or > 2-fold elevation in SCr) that assessed 2.67 and
4.33, respectively. The key points in this discussion are death
probability in DNAjB9-negative patients and effect of this
marker on outcomes of fibrillary glomerulonephritis. Sur-
vival probability of DNAjB9 negative patients with fibrillary
GP was assessed 12.5 % vs. probability of 0 in DNAjB9-po-
sitive patients with significant statistical level (< 0.0001). Till
to now based on my to my best knowledge, such study hasn’t
been found in literature review and advanced searching. Be-
cause DNAjBY is accounted as the fourth most abundant
protein in FGN glomeruli, therefore can be said that it is
the most common protein involving in its pathogenesis [77].
Hence it is possible that in the absence of ultrastructural
evaluation (EM), this immunohistochemical marker can
diagnose the fibrillary GN [3]. In conclusion, relative risk
of kidney failure progression to KRT in exposed to DNAjB9
positive patients (Group I) and DNAjB9 negative patients
(Group II) was assessed 2.67. There was statistical signifi-
cant level at comparison between group I and group II for
mortality probability (Kaplan-Miere analysis) during follow
up in the present research.

Ethics Approval and consent to participate. Authors
of published articles (case reports) stated that research was

Table 2. Relative risk and odds ratio of kidney failure progression to KRT

isease +/— Kidney failure Non-kidney failure : . .
Exposure +/= progression to KRT | progression to KRT Total Relative Risk Odds ratio
DNAjB9 positive /a+b+clc+d d/b

! 4 (a 4 (b 8 (n1 a/a+ C/C + ax XC
patients (Group I) (@) (®) M) | Watacos 52 x 4 = 208
DNAIB9 negative 12/12+52=0.18 |12x4 =48
patie,ﬁts (Grgup Il 12(c) 52 (d) 64 (n0) [0.5+0.187=2.67 | 208 +48=4.33
16 (m1) 56 (mO0) 72 (N) 2.67 4.33

Note: KRT — kidney replacement therapy.
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Bnaue 6iomapkepa Dna-j 6iAKO TENAOBOrO LWOKY YAeHA 9 poauHu B (DNAJB9) y 3paskax 6ioncii HUpKu
HQ HUPKOBI Pe3yALTATU NPU PIGPUASIPHOMY FTAOMEPYAOHEDPUTI

Pe3iome. Akryanbnicts. ®iGpunspuuii raomepynoHedpur —
PpiAKicHE 3aXBOPIOBAHHS KJIYOOUKiB, 1110 MPOSIBISETHCS TiNepTeH-
3i€10, TeMaTypi€ro, He(hpOTUYHUM CUHIPOMOM i HUPKOBOIO HEIO-
cratHicTio. MeTa A0CiKeHHs: OLiHUTYU BILUTUB MapKepa 3a0apB-
nenHst DNAjB9 y 3pa3kax Giorcii HUpOK Ha HUPKOBI pe3yJibTaTH.
Martepiamn Ta MeTOAM. Y 1IbOMY aHATITUYHOMY (CKCIIEpUMEH-
TaJIbHOMY) KJIiHIYHOMY JAOCJIIIKEHHI 3 113aiiHOM PaHI0Mi30BaHO-
TO KJIIHIYHOTO BUTIPOOYBaHHS (MeTaaHATITUYHA CTATTs) OyIu 00-
CTeXeHi 72 TMallieHTH 3 MiATBEPIKEHUM Oiomcieio (hiopmIsipHUM
rioMepyioHedpuToM. BrBUYeHi KiIiHIUHI O3HaKu, J1abopaTOpHi
NaHi TIpY TIEPBUHHOMY 3BEPHEHHI, METOMIM JIIKYBaHHS Ta HACJIilI-
ku. CTaTTs HaImMcaHa Ha OCHOBI mmoiryKy B 6a3ax PubMed Central
i Google Scholar pyist BUSIBICHHS IMTOTEHIIIHHO peJIeBAHTHUX CTa-
Teii. MeniaHa, BiIcOTOK, cepefHe + craHaapTHe BinxuieHHs (SD),
NBOBUOIPKOBMIA t-KpUTEPiii i Xi-KBaapaT, IBONPOIOPLIAHUI MeTa-
aHaJti3 pi3HULIb Ta aHai3 Karmana — Meepa BUKOPUCTOBYBATUCS
IIJIS1 CTATUCTUYHOI OLliHKK. KpiM TOTro, ISl CTaTUCTUYHOTO aHaIi3y
BpaxOBYBaJIM BiTHOCHUI PU3UK, CITiBBiIHOIIEHHS ILIAHCIB, KOpe-
nsuiro CriipmeHa. Pe3yabraTi. Meniana Ta iHTepKBapTHIIbHUIA [Ti-
arna3oH BiKy IMalli€HTiB i3 (hiOpMIsIpHOIO He(pOoIIaTi€lo HAa MOMEHT
BCTaHOBJICHHS 1iarHO3y AOpiBHIOBaIM 55 i 18 pokiB BianoBigHo. Y
MOTOYHOMY JOCJiIKEHHI He OyJIO CTATUCTUYHO 3HAYYIIO1 Pi3HMII
MiX rpynamu 4oJIoBikiB i xiHok (p = 0,35). IcHyBasia 3Havy1la cra-
TUCTUYHA KOPEJISILis MK TTiIBUIIEHUM PiBHEM KpeaTUHIHY CUPO-

BaTKM, YaCOM OCTAHHBOTO BUMipIOBaHHS KPeaTUHIHY CUPOBATKH i
3HadyeHHsIM p = 0,01 Ta moBipuum iHTepBasioMm ([1I) Bim 0,7820 mo
—0,1258 mig yac criocrepexeHHs. BimHocHMiT pusuK mporpecy-
BaHHSI HUPKOBOI HEIOCTATHOCTI 10 BUKOPUCTAaHHS 3aMiCHOI HUP-
koBoi Teparii (T > 2 pasu piBHS KpeaTHHIHY B CHPOBATIL KPOBi 460
niastiz ym TpaHcruianTaiis Hupku) y DNAjB9-no3utuBHux (rpyna
1) rta DNAjB9-HeraruBHux nauienris (rpyna II) ouiHioBaBes sk
2,67 13 95% M1 Bin 1,128 no 6,3044 i 3nauenusim p = 0,025. Crii-
BiIHOIIIEHHsI IIAHCIB MPOrpecyBaHHSI HUPKOBOI HEIOCTATHOCTI
10 3amicHoi Hupkosoi Teparii (T > 2 pasu piBHSI CHPOBATKOBOTrO
KpeaTHHiHy a0o Aiali3 M TpaHCIUIaHTaLlisi HUPKU) OyJI0 OLliHEHO
sK 4,33 13 95% 1 Bin 0,9464 no 19,8417 i 3nauenHsm p = 0,058.
BusiBieHO CTaTUCTUYHO 3HAYYILY Pi3HMIIIO TIPU MOPIBHSHHI Tpy-
mu I ta rpynu 11 1momo fiMoBipHOCTI cMepTHOCTI (aHaniz Karuia-
Ha — Meepa) nin yac nogaspinoro criocrepexkeHHs (p < 0,0001).
BuCHOBKH. Y 1IbOMY [OOCTIIKEHHI BUSBICHO BHCOKHMI DPU3MK
cmeptHocTi cepen DNAjB9-HeratuBHux naiieHTiB (8/64, 12,5 %)
nopiBHsAHO 3 DNAjB9-no3urtnBHuMu nauieHtamu (0/8) 3i ctatuc-
TUYHO 3HAYYIIMM piBHEM. BiIHOCHMII pU3MK i CIiBBiIHOILIECHHS
IIAHCIB TIPOrpecyBaHHS HUPKOBOI HEOOCTATHOCTI IO 3aMiCHOI
HUPKOBOI Teparii oLiHoBaaucs sk 2,67 i 4,33 BinmosigHo.
Kiouosi cioBa: mapkep DNAjBY; enekTpoHHa MiKpOCKOITis;
TepMiHaJbHa CTafisli XBOpOOM HUPOK; (hiOPWISIPHUIA TIIOMEpYIIO-
Hedput; mKama MEST-C
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Abstract. Background. The purpose of the work: to study the structure and features of the dynamics of primary
disability among the adult population of Ukraine as a result of non-oncological urological diseases. Materials
and methods. The reporting form No. 14 of the State Statistics Service of Ukraine, the statistical sources of the
Ukrainian State Research Institute of Medical and Social Problems of Disability, documentation of regional
centers for medical and social expertise are used. Resulfs. There is a tfendency fo reduce the number of
people recognized as disabled for the first time due to genifourinary diseases. It has been confirmed that
prolonging temporary disability contributes to this. The official reporting of the causes of disability by the
class of genitourinary diseases is presented only for chronic glomerulonephritis and chronic pyelonephiritis;
for & years, the incidence of the first nosology increased by 13.0 % (fo 43.8 % among 1,549 registered), the
second — decreased by 37.4 % (to 20.0 % in all regions except Kyiv). At the same time, there was a tendency
to reduce the incidence of disability retirement for reasons classified as "others” (36.2 + 2.0 % vs. 39.0+ 1.8 %
in 2016, and in the Central and Northeastern regions it reached 49.2 + 2.8 % and 49.6 + 4.7 %, respectively).
Apart from the two above-mentioned pathologies, the structure of disability causes is as follows: the first three
places belonged to urolithiasis, polycystic kidney disease, single kidney, the next three — hydronephrosis,
congenital malformations and urethral stricture. With age, the incidence of urolithiasis, polycystic kidney
disease, hydronephrosis, urethral stricture increases and the incidence of congenital malformations and
a single kidney decreases. Over the years, the assignment of the second group of disability decreases
(18.1+ 3.1 % in 2020 vs. 20.4 + 2.6 % in 2016), with an increase of the third group (67.8 + 3.8 % vs. 65.3 + 3.1 %),
and stabilization of the first group (14.1 vs. 14.3 %). Conclusions. During the 5-year observation period, 12.9 %
more patients avoided disability and 4.7 % less received groups | and Il. A decrease by 37.4 % (to 20.0 %) in
the share of chronic pyelonephritis as a cause of disability was observed in all regions except Kyiv. Structure
of other causes of disability: urolithiasis — 45.0 %, polycystic kidney disease — 22.1 %, single kidney — 18.8 %,
hydronephrosis — 15.4 %, congenital defects — 12.1 %, urethral stricture — 4.7 %. Against the background of
the general increase in disability assignments with age, group il disability among others was more common
(7.7 % — at the age of up to 39 years, 63.1 % — at pre-refirement age, 67.8 % — at refirement age).
Keywords: primary disability; non-oncological urological diseases; structure; dynamics

Intfroduction of people with disabilities who are among the most active users of

Public health, according to the World Health Organization, = medical care in outpatient clinics and hospitals and need social
is a set of organizational measures aimed at preventing disease  services. The World Health Organization emphasizes the preva-
and prolonging human life. Investments in health cover a wide  lence of disability over the years, along with the growing elderly
range of costs for prevention, payment for medical services, re-  and senile population and the consequent reduction in healthy
habilitation [1—4]. A separate, relevant area is the management  life expectancy with significant economic damage. No country
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can avoid it. Therefore, the formation of social and economic
policy in each of them is determined not only by the degree of
understanding the problem, but also the development of the
health care system and by socio-economic situation [5, 6].

The predominance of people with disability groups III
(55 %) and Il indicates untreated patients who were referred
to the medical and social expert commissions (MSEC) by
doctors from medical control commissions. Hence the im-
portance of coordinated work of medical and social exa-
mination and outpatient services in the rehabilitation of
patients with chronic debilitating diseases. At present, the
practice of medical and social expertise, the principles of
classification and criteria for establishing disability, types of
medical and social care need to be improved [7]. Reorgani-
zation of medical care aimed at prevention, early diagnosis,
post-hospital therapy with rehabilitation in outpatient and
sanatorium conditions, adaptation at the social level are the
main principles for solving disability problems [§—10]. The
above justifies the need to study the regional dynamics of the
causes of disability, in this case due to genitourinary diseases.

Purpose: to study the structure and features of the dy-
namics of primary disability due to non-oncological uro-
logical diseases among the adult population of Ukraine.

Materials and methods

Several sources of information are used in the work. The
first was the reporting form No. 14 “Report on the causes of
disability, indications for medical, professional and social re-
habilitation”, approved by the Order of the Ministry of Health
of Ukraine No. 378 dated 10.07.2007 by agreement with the
State Statistics Service of Ukraine (chapter 4 “Distribution
of people newly diagnosed with a disability by disease classes
and individual nosological forms”, chapter 5 “Of the total
number of people newly diagnosed with a disability”’). The
class of genitourinary diseases in the document is represented
by only two nosological forms: chronic glomerulonephritis
and chronic pyelonephritis [11, 12]. The statistical sources of
the Ukrainian State Research Institute of Medical and Social
Problems of Disability of the Ministry of Health of Ukraine
were selected as the second source of information [13, 14].

On a contract basis, the materials of the following re-
gional MSECs were also used: Ivano-Frankivsk, Ternopil
(Western region), Cherkasy (Central), Sumy (Northeast),
Dnipropetrovsk (Southeast), Mykolaiv, Odesa, Kherson
(South). The total adult population of these areas in 2020
was 10,066,417 people of both sexes, which was 29.4 % of
the total population of Ukraine (34,198,849). Among them,
27.9 % (6,662,304) were urban residents (23,883,921) and
33.0 % (3,404,113) — rural (10,314,928).

The indicators of 2020 and 2016 were analyzed and com-
pared: absolute values and calculated intensive, extensive co-
efficients, average values and mean errors. The latter was used
to determine Student’s criterion for assessing the significance
of the differences between the two statistical coefficients.

Results and discussion

The issue of disability of people of working age due to
non-oncological urological diseases, despite its relevance,
was last discussed in the literature available to us in 1991

[15, 16]. The analysis of the current state of the problem
showed that in Ukraine, the total number of people disabled
due to genitourinary diseases is reducing over the years.
Thus, in 2020, 1,549 people were recognized as disabled for
the first time, which was 13.0 % less than in the previous
year (1,782) and 13.7 % for five consecutive years (1,795).
Moreover, in 2016—2020, the process affected all regions:
in the West — by 5.1 % to 479, in the Center — by 8.8 % to
301, in the Northeast — by 2.3 % to 115, in the Southeast —
by 23.3 % to 385, in the South — by 12.0 % to 162 and in
Kyiv — by 13.0 % to 108 people. In 2016, the most cases
occurred in the Western and Southeastern regions (505 and
502 people), they shared the first place (28.1 £ 1.6 % and
28.0 £ 1.0 %, respectively). The second was Central region,
where 18.4 + 0.9 % (330) was concentrated, the third was
Southern — 10.2 + 0.2 % (184), followed by Northeastern
(8.4 £ 0.6 %) and the capital (6.9 = 0.6 %). In 2020, the
distribution remained the same, but with an increase in the
share of the contingent in the Western region and its de-
crease in the Southeast (to 31.0 £ 1.3 % and 24.9 = 1.0 %,
respectively), i.e. it became clearer. At the same time, it is
worth pointing out the significant fluctuations in the num-
ber of people recognized as disabled for the first time in
some administrative territories. According to their num-
ber, Kyiv and four regions (Lviv, Dnipropetrovsk, Kharkiv,
Odesa) attracted attention in 2016, with the exception of
Kharkiv region in 2020. They accounted for 39.2 £ 1.1 %
and 36.5 £ 1.2 %, respectively, i.e. 704 of 1,795 and 566 of
1,549 people (p < 0.05).

It has been confirmed that in addition to effective in-
patient treatment with subsequent rehabilitation in outpa-
tient settings (outpatient-polyclinic, sanatorium, etc.), one
of the most important and effective means for preventing
disability is the extension of sick leaves through MSEC. In
recent years, this principle of treating patients with urologi-
cal diseases has become more common and sophisticated, as
shown in Table 1.

So, if in 2016 there were 49 such cases and this number
is taken as 100 %, then with each year they increased by
36.7, 16.3, 4.1 %, and in 2020 by 51.0 % (74 people). The
share of patients who completed treatment in each current
year is also growing, namely by 41.2, 11.8, 20.6 and 94.1 %
according to the value of the coefficient, provided that 34
cases in 2016 are accepted as 100 %. This nature of change
indicates the feasibility of the existing approach. At present,
more patients have returned to active life and daily work
without restrictions and have not been considered disabled.
The share of such people over the years was 73.5, 54.2, 55.3,
63.4 and 86.4 %, respectively, for 2016—2020. It is worth
noting that most people considered disabled were assigned
group III. In particular, in 2016, there were 9 of 34 such
patients after completion of treatment (26.5 %), in subse-
quent years, 19 of 48 (39.6 %), 17 of 38 (44.7 %), 12 of 41
(29.3 %) and 8 of 66 (12.1 %), respectively. Meanwhile, 3
people received group I-II in 2017 (6.2 %), 3 (7.3 %) in
2019 and 1 (1.5 %) in 2020.

Probably, the fact that the share of primary disability
due to genitourinary diseases in Ukraine for many years
is low (in 2016 and 2020, it was 1.4 and 1.5 and 1.3 and
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Table 1. The results of treatment of urological patients after extension of sick leaves

Indicators Years

2016 2017 2018 2019 2020
Extended sick leave, total 49 67 57 51 74
Treatment completed by the next year 34 48 38 41 66
Of these, not considered disabled, abs. (%) 25 (73.5) 26 (54.2) 21 (55.3) 26 (63.4) 57 (86.4)
Considered disabled, total 9 22 17 15 9
Including disability group I-Il, abs. (%) - 3(6.2) - 3(7.3) 1(1.5)
Disability group lll, abs. (%) 9 (26.5) 19 (39.6) 17 (44.7) 12 (29.3) 8 (12.1)
Continue treatment 9 19 19 10 8

1.4 %, respectively, for the adult and working-age popu-
lation, or 0.6 and 0.7 and 0.5 and 0.6 per 10 thousand),
explains the special shortage of available statistics on cer-
tain nosological forms. Information is limited to chronic
glomerulonephritis and chronic pyelonephritis. In 2016,
they accounted for 33.5 £ 1.9 % and 27.5 &+ 2.0 %, respec-
tively, in Ukraine as a whole. Over 5 years, the share of
chronic glomerulonephritis has significantly increased and
the share of chronic pyelonephritis has decreased (in 2020,
43.8 £ 1.9 % and 20.0 £+ 2.2 %, respectively). An increase
in chronic glomerulonephritis is due to an increase in cases
in the West (from 31.5 £ 1.9 % t049.7 £ 2.2 %; p < 0.05),
Southeast (from 35.2 £ 2.1 % to 41.6 £ 2.5 %; p < 0.05),
South (from 35.3 + 3.5 % t0 55.6 = 3.9 %; p < 0.05) and in
the capital (from 13.7 = 3.0 % to 45.4 £ 4.7 %, p < 0.05).
In the other two regions, the nature of the changes was re-
versed. At the same time, the proportion of chronic py-
elonephritis has decreased significantly in all regions ex-
cept Kyiv. The data hidden under “other reasons” are of
particular interest. Their share with a declining trend re-
mains high across the country (from 39.0 = 1.8 % in 2016
to 36.2 £ 2.0 % in 2020). At the same time, in the Central
and Northeastern regions, the indicator reaches almost
50 % (49.2 £ 2.8 % and 49.6 = 4.7 % vs. 39.7 £ 2.6 % and
33.3 + 3.8 % in 2016; p < 0.05). This prompted to expand
the study with the results of the MSEC operational data of
eight regions, with an emphasis on detailing and clarifying
other reasons.

Table 2 shows that the number of people recognized as
disabled for the first time in the defined territory was 582 in
2016, 492 in 2020, i.e. 32.4 and 31.8 % of their number in
Ukraine, respectively. Involvement of more than a third of
cases testifies to the representativeness of the sample. Proof
of this is the preservation of the general sign of disability re-
duction (for 5 years by 15.5 %). In addition, the same na-
ture of changes in indicators can be seen in all observations,
as well as their close values. In particular, the percentage of
chronic glomerulonephritis as a cause of disability is growing
(36.4+1.9% and 44.3 2.2 % in 2016 and 2020, respective-
ly; p <0.05), it is lower, but still remains high among “others”
(39.7 £ 2.0 % and 30.3 £ 2.0 %; p < 0.05). The incidence
of chronic pyelonephritis remains similar (23.9 & 1.7 % and
2541 1.9 % vs. 27.5 £ 2.0 % and 20.0 & 2.2 % in Ukraine
as a whole in 2016 and 2020, respectively). This situation is
quite acceptable given its course and prevalence both as an

independent disease, and as a complication of almost all in-
fectious and inflammatory diseases.

The results of the study on the causes of primary dis-
ability among the adult population of Ukraine due to uro-
logical pathology depending on age and nosology (except
for chronic pyelonephritis) according to MSEC materi-
als of eight regions are presented in Table 3. It was found
that urolithiasis occupies a leading position. However, its
share decreased significantly, from 45.0 = 3.2 % in 2016 to
26.8 = 3.6 % in 2020; p < 0.05. The age-specific feature of
disability of patients with urolithiasis has been established.
It was manifested by a decrease in the number of people
under 39 years, those of pre-retirement and retirement age,
but significantly in the first two categories (39.5 + 4.7 % vs.
19.6£6.2%,47.5+4.8 % vs.31.0+6.2 % and 55.6 4.8 %
vs. 50.0 £ 6.2 %, respectively).

There were significantly fewer patients whose dis-
ability was due to nephrectomy (7.4 £ 2.1 % in 2020 vs.
24.2 + 2.8 % in 2016) and the results of surgery (3.3 + 1.4 %
vs. 6.9 = 1.6 %, respectively). This should be considered a
consequence of achievements in the diagnosis, treatment
and metaphylaxis of the disease. However, the presence of
stones in both kidneys tends to increase among the causes of
disability (from 13.9 £2.2 % to 16.1 = 3.0 %).

The second place in the structure of the causes of disabi-
lity is occupied by polycystic kidney disease with a tendency
to increase over the years: in 2016 — 19.0 £ 2.5 %, in 2020 —
22.1 £3.3 % (p > 0.05). There is an increase in such cases
among the younger population. Thus, if in 2016 the above
three age categories accounted for 16.0 £5.5 %, 19.8 6.0 %
and 33.3 + 7.0 %, then in 2020, 19.6 + 7.0 %, 23.8 + 7.4 %
and 25.0 £ 7.5 %, respectively. Given the nature of the course
of polycystic kidney disease, this can be explained by its late
detection in the stage of decompensation.

Third place in 2020 belonged to a single kidney as a
cause of disability, which accounted for significantly more
cases than in 2016: 18.8 £ 3.2 % vs. 8.7 = 1.8 % (five years
after, this place belonged to congenital malformations —
17.7 £ 2.5 %). It is noteworthy that the number of patients
with a single kidney as a cause of disability decreases with
age: from 21.3 % under the age of 39 to 17.8 % at the age of
40—55 and 40—60 years among women and men, respective-
ly. The reverse nature of changes against the background of
significantly lower indicators was observed in 2016, namely:
7.4,10.0 and 11.1 %, respectively, for three age periods.
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Table 2. Dynamics of primary disability among the adult population by some forms of non-oncological urological
diseases in the regions of Ukraine by nested sampling

2016 2020
2o |8 Solo
ot | L@ Total Others 6E|l Lo Total Others
Region T | 5| et T |o§| 2E
5 |eo|L5 o |eoles
= c C c o o cc| €S9
09 | 9o¢ ; ; 09| 9¢ ) )
E3|lE | 8| ®| 3| n|E ES|l£ |8 = | 8| & |E
c-|o < < oo |« <
Ivano- 73 | 32 | 15 | 47 | 644 | 26 |356(31| 75 |24 | 18 | 42 | 56.0 | 33 |44.0 4.0
Frankivsk ’ ' ' ’ ' ’
Dnipro- 158 | 52 | 24 | 76 |48.1| 82 |51.9(32| 124 | 48 | 47 | 95| 76.6 | 29 |23.4 |34
petrovsk ’ ' ' ’ ' ’
Mykolaiv 40 14 8 22 |55.0| 18 |45.0|3.2| 29 16 5 21 | 724 8 |276|3.6
Odesa 101 33 28 61 (604 | 40 |396(|2.6| 110 | 56 | 27 | 83 | 75,5 | 27 | 245 |35
Ternopil 48 16 14 30 (625 | 18 |375|3.2| 36 20 9 29 | 80.6 7 19.4 | 3.2
Sumy 52 24 10 34 | 654 | 18 |346|3.1| 38 13 7 20 | 52.6 18 (474 |40
Cherkasy 67 23 25 148 | 716 | 19 |28.4|29| 57 23 9 32 | 56.1 25 (439 |4.0
Kherson 43 18 15 33 | 76.7| 10 |23.3|2.7| 23 18 3 21 | 913 2 87 |23
Total 582 212 | 139 | 351 | 60.3 | 231 |39.7|2.0| 492 | 218 | 125 |343| 69.7 | 149 | 30.3 | 2.0
Ukraine 1.795 | 602 | 494 [1.096 | 61.0 | 699 [39.6 1.8 |1.549| 679 | 309 (988 | 63.8 | 561 | 36.2 | 2.0
Table 3. Dynamics of the structure of the causes of primary disability due to non-oncological urological
diseases depending on age (except for chronic pyelonephritis) among the adult population of Ukraine
2016 2020
Women Women Women
Women
o aged aged aged
o |UP1039 | 4955, |>55 men Total Upto39 | 4o-s5, | 2ged Total
o y men aged aged y men aged age é > 60
= 40-60 > 60 40-60 |29
8l 2| 8| ® |5 =8| |8 & |8 & |82 |8||E
Urolithia- *
sis, total 32| 395 | 67 | 475 | 5 |55.6|104 | 450 |3.2|12| 196 [26| 31.0 | 21 | 50 | 40 |26.8"| 3.6
Urolithia-
sis,ope- | 7 | 8.6 9 64 | - | - | 16| 69 (16| 2| 33 | 3| 36 | - - 5 |33 |14
rated
Urolithia-
sis,single | 16| 19.7 | 35 | 248 | 5 |55.6| 56 | 242 |28| 4 65 | 6| 7.1 1 |125.0| 11 | 74* |21
kidney
Urolithia-
sisofboth| 9 | 11.1 | 23 | 16.3 | — - 32 | 139 |22]| 6 98 (171202 | 1 |250| 24 |16.1|3.0
kidneys
Polycystic
kidney 131 16.0 | 28 | 198 | 3 |33.3| 44 | 19.0 (25|12 | 196 |20| 238 | 1 |25.0| 33 |22.1 |3.3
disease
Congeni-
tal malfor- [ 23| 284 | 17 | 121 | - - 41 | 177 |25]|10| 16.4 | 8 | 9.5 - - 18 |12.1*| 2.6
mations
Single | g | 74 | 14 | 100 | 1 [11.1| 20 | 87 [18]13| 213 [15|178| - | - |28 [188*|32
kidney . . . : . : : : .
Hydrone- N
phrosis 5| 6.2 10 71 - - 15 65 (1612|196 |10| 12.0 | 1 25 | 23 |15.4*| 2.9
Urethral
stricture 2| 25 5 3.5 - - 7 30 |11 2 33 | 5| 6.0 - - 7 | 47 |17
Total 81[100.0| 141 [ 100.0| 9 — | 2311000 — |61 |100.0( 84 |100.0| 4 — [149| - -
Note: * — the difference is significant between the indicators until 2016 (p < 0.05).
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As for birth defects, they lost their third place in 2016,
taking fifth place in 2020. Their share was 17.7 & 2.5 % vs.
12.1 £ 2.6 %; p < 0.05. However, twice as many cases with
age are a common feature for them: in 2016, 28.4 and 12.1 %
among people under 39 and 40—55 and 40—60 years (women,
men), and in 2020, 16.4 and 9.5 %, respectively. This con-
firms the latent nature of the course, and hence the untimely
detection of pathology with such adverse consequences.

Hydronephrosis was the most common cause of disabi-
lity. It ranks fourth in 2020 and fifth in 2016 (15.4 + 2.9 %
and 6.5 = 1.6 %, respectively; p < 0.05). Urethral stricture
among the causes of disability consistently occupies the last
sixth place, its share was 4.7 = 1.7 % and 3.0 = 1.1 % in 2020
and 2016, respectively. The multifactorial etiology, dura-
tion and complexity of treating patients explain an increase
in such cases with age and years of follow-up (from 3.3 to
6.0 %, respectively, in people under 39 and at pre-retirement
age in 2020, while in 2016, 2.5 and 3.5 %, respectively).

Over the years, the share of cases of group II disability
decreases (18.1 = 3.1 % in 2020 vs. 20.4 + 2.6 % in 2016;
p > 0.05), there is a tendency to increase the figure with
group IIT (67.8 = 3.8 % vs. 65.3 *+ 3.1 %, respectively) with
stabilization of the frequency of assignment of group I (14.1
vs. 14.3 %, respectively). There is also an age dependence
in the form of a less frequent assignment of group III, more
frequent — of group II and even more clearly — of group 1.

If in 2016 rural residents predominated (52.4 & 4.5 % vs.
47.6 + 4.7 % of urban residents; p > 0.05), then in 2020, on
the contrary, there were 53.7 = 5.5 % of urban residents vs.
46.3 = 6.0 % of rural (p > 0.05). In addition, patients of pre-
retirement age dominated in rural areas (97.5 vs. 94.5 % in ur-
ban areas), while in 2020, the situation has changed — among
urban residents, younger people dominated (97.5 vs. 94.2 %).

The distribution by sex has also differed. In 2016, males
who were recognized as disabled for the first time prevailed
significantly, namely 58.3 £ 3.2 % vs. 41.7 £ 3.2 % of females;
in 2020, the difference between the indicators decreased to
53.6 £ 4.1 % and 46.4 4.0 %, respectively (p > 0.05).

Conclusions

1. The effective application of the approach of extended
sick leaves led to a 51.0% increase in the number of patients
who complete treatment in each current year, which, in turn,
allowed 12.9 % more patients to avoid disability and 4.7 %
less (only 1.5 vs. 6.2 % in 2017) — to be assigned group I—II.

2. According to official reports, chronic glomerulone-
phritis and chronic pyelonephritis together accounted for
1,096 of 1,795 cases (61.0 %) in 2016, and 988 of 1,549
(63.8 %) in 2020. A decrease in the share of chronic pyelo-
nephritis as a cause of disability by 37.4 % (to 20.0 %) was
observed in all regions except Kyiv.

3. According to the results of a nested sampling from 8
regions of Ukraine, 582 and 492 people were recognized as
disabled for the first time due to diseases of the urinary and
male reproductive systems, which accounted for 32.4 and
31.7 % of their total number in Ukraine in 2016 and 2020,
respectively. The following structure of disability causes was
determined (with the exception of chronic glomerulone-
phritis and chronic pyelonephritis): urolithiasis — 45.0 % in

2020 vs. 26.8 % in 2016; polycystic kidney disease — 22.1 vs.
19.0 %; single kidney — 18.8 vs. 8.7 %; hydronephrosis —
15.4 vs. 6.5 %; congenital defects — 12.1 vs. 17.7 %; urethral
stricture — 4.7 vs. 3.0 %, respectively.

4. The general feature of an increase in the number of
patients recognized as disabled for the first time in the fol-
lowing pathologies was established: urolithiasis — 19.6 %
under 39 years, 31.0 % at pre-retirement age, 50.0 % at re-
tirement age; polycystic kidney disease — 19.6, 23.8, 25.0 %,
respectively; hydronephrosis — 19.6 % under the age of 39
and 25.0 % at pre-retirement age; urethral strictures — 3.3
and 6.0 %, respectively. A decrease was noted for congenital
defects — from 16.4 to 9.5 % in those under 39 years and
at pre-retirement age; single kidney — from 21.3 to 17.8 %,
respectively.

5. Over the years, a decrease was noted in the assign-
ments of disability group II (18.1 % in 2020 vs. 20.4 % in
2016), an increase in group III (67.8 vs. 65.3 %), with sta-
bilization of group I (14.1 vs. 14.3 %). At the same time, it
was found that group III was assigned more frequently with
age (7.7 % — up to 39 years old, 63.1 % — at pre-retirement
age, 67.8 % — at retirement age), the number of group II
assignments increased (14.3, 28.2 and 25.0 %, respectively)
and even more clearly — of group I (8.2, 16.7 and 30.0 %,
respectively).
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CTpyKTYypa 1 0COGAMBOCTi AMUHAMIKM NEePBUHHOT IHBAAIAHOCTi AOPOCAOIO HaCEeAEeHHS YKpaiHu
BHOCAIAOK HEOHKOAOTIYHUX YPOAOTIYHNX 30XBOPIOBAHD

Pestome. MeTa D0CITiKEHHS: BUBYMTH CTPYKTYPY il OCOOIMBOCTI TMHA-
MiK¥U TIEPBUHHOI iHBATiTHOCTI cepell TOPOCIOro HaceleHHsT YKpaiHu B
pe3yJIbTaTi HEOHKOJIOTIYHUX YPOJIOTIYHUX 3aXBOPIOBaHb 3a (POPMYIOUUMU
1i xBopobamu. Martepiaou Ta Metomu. BukoprctaHo (opmy 3BiTHOC-
Ti No 14 [lepsxkomcTaty YKpaiHu, cTaTUCTUYHI 36ipHuKku 1Y «YkpaiH-
cbkuit nepxkaBHuit HI Menuko-couiabHUX TTpo6aeM iHBaTiTHOCTI» i
JIOKYMEHTALLiI0 PEriOHaIbBHUX MEIMKO-COLiaIbHUX €KCIEPTHUX KOMi-
ciit. Pe3ynpraT. BusiBieHO TeHAECHILIO 10 3MEHIIEHHS KiTbKOCTI 0cio,
yrepile BU3HAHKUX iHBaTiJaMU BHACHIIOK XBOPOO CEUOCTAaTeBOi CUCTEMU
(CCC). IMiaTBepmKeHo, 110 1IbOMY CIpPHSIE MPOIOBXKEHHS TUMYACOBOI
BTpaTH rnpartie3naTHocTi. OdilliitHa 3BiTHICTb 11010 MPUYMH iHBATITHOCTI
3a kiacoM xBopoO CCC cTOCYEThCs JIHILE XPOHIYHOTO TIIOMepYJIoHedh-
PUTY i1 XpOHIYHOTO MieJoHedPUTY: 3a 5 POKiB YaCTKa MePIIOi HO30JIOTil
36ibimnacs Ha 13,0 % (o 43,8 % cepen 1549 3apeecTpoBaHUX), APYroi
— 3mMeHImnacs Ha 37,4 % (mo 20,0 % y Beix perioHax, kpim M. Kuesa).
OnIHOYACHO CrIoCTepirasacsi TEHACHLLis 10 3MEHILEHHSI YaCTKU BUXOY Ha
iHBaJIIIHICTD 3 IPUYMH, BiTHECEHUX 10 «iHIIMX» (36,2 £ 2,0 % nportu 39,0
+ 1,8 % y 2016 p., a B LlentpansHomy i [MiBHIYHO-CXiTHOMY perioHax —
49,2 +£2,8 % 149,6 + 4,7 % BinnosinHo). 3a BUHSITKOM JBOX BUILIE3raia-
HUX MATOJOTii, CTPYKTYpa NMPUYMH iHBaJTiIHOCTI Taka: Mepliii TpU Miclist

nocinanu ceuokam’sina xBopoba (CKX), mosmikicTos, enuHa HUpKa, Ha-
CTYITHI TpU — TigpoHedpo3, YpOIKeHi Baau i CTpUKTypa ceviBHUKA. 3
BiKOM 30ibIyeThest yactoTa BunankiB npu CKX, mogikicrosi, rigpo-
Hedpo3i, CTPUKTYpi ceuiBHMKA 1 3MEHIIYETHCSI — MPU YPOIKEHUX Bajax
i €nMHii HUpLI. 3 pOKaMU 3MEHIIYEThCSI TAKOX YacTKa rpusHayeHHs 11
rpymu inBanigHocTi (18,1 + 3,1 % y 2020 p. mpotu 20,4 + 2,6 % y 2016 p.)
i BinOyBaeTbcst 30inbineHHs yactku 111 rpynm (67,8 + 3,8 % npotu 65,3
+ 3,1 %) nipu crabinbHux nokasuukax | rpymu (14,1 nporu 14,3 %). Bu-
CHOBKM. 3a 5-piuHuMii nepion criocrepexkeHHst Ha 12,9 % Oinbliie nauieH-
TiB YHUKJIM iHBaJigHOCTI i Ha 4,7 % mentre otpumaini I i 11 rpymy. 3meH-
IIIeHHST YaCTKM XPOHIYHOTO TETOHeMPUTY SIK TPUIMHU iHBJIiTHOCTI Ha
37,4 % (no 20,0 %) cnocrepiranoch y BCix perionax, okpim M. Kuesa.
CTpyKTypa iHIIUX TPUYUH iHBAJTIIHOCTI: ceuoKaM’sitHa xBopoba — 45,0
%, monikicto3 HUpoK — 22,1 %, emna HUpKa — 18,8 %, rinpoHedpos
— 15,4 %, ypomkeni Bann — 12,1 %, ctpukrypa ceuiBHuka — 4,7 %. Ha
TJi 3arajJibHOTO 3pOCTaHHSI MPU3HAUCHb iHBAJIIHOCTI 3 BIKOM wyacTilile
npusHavanacs inBaninuicts I11 rpymu (7,7 % — mo 39 pokis, 63,1 % — y
nepeaneHciitHomy Billi, 67,8 % — y TieHciiiHOMY).

KirouoBi cjioBa: repBrHHA iHBaJIiIHICTh; HEOHKOJIOTIYHI ypOJIOTiuHi 3a-
XBOPIOBaHHSI; CTPYKTYpa; AMHaMiKa
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Pestome. CboroaHi mpobrema HMpKOBO-3aMICHOI Teparii roCTpO CTOITh B yCbOMY CBiTi. OCHOBHUMM Me-
TOAQMM 3QPQA3 € AIQNI3 TA HUPKOBA TPAHCIAQHTALLS. PQ30OM i3 TM AAST 6QrQTbOX PEriOHIB OAMH Y BinbLLE
METOAIB € HEAOCSDKHUMMU, LLIO 3YMOBAEHE EKOHOMIYHUMI, COLIQABHMMA TQ IHLLMMM YUHHUKQMU. [EMOAIQAI3
TQ MEPUTOHE QABHII AIQAI3 € PIBHO3HQYHMMM 3Q €PEKTUBHICTIO METOAMKAMM, OAHQK HABITL 3Q YMOBU AOCTYI-
HOCTi 060X BUAIB 6YBAE HEAETKO 3AINCHNTY BUOID HO KOPUCTL TOrO Yi IHLLIOIO. AAST KOXKHOMO MNALEHTA, LLO
BMOMPAE METOA HUPKOBO-3AMICHOI Teparii, CTOITb MATAHHSI, SIKUV LUASIX BUOPQTU. MOPAAbHU | COLIIQABHN
QcreKkT TaKOoro BMGopYy € AOCUTE CKAQAHUMU. TOMY PDOAb AIKQPSI, OKPIM KBAAIGIKOBAHOIO BUKOHQHHST HUP-
KOBO-3QMICHOI Tepanii, € 6araro B YoMy AOPOAYOKO TA MOTREBYE TEPIIIHHST VI PO3YMIHHST NALIEHTA. BOYKAMBO
MIAHSITV PIBEHB IHYOPMOBAHOCTI MNALIEHTIB, OCBITY MEANYHOIO MepPCOHAAY TQ 3Q6e3MeYnT PIBHOMIPHW AO-
CTyrn AO YCIX BUAIB HUPKOBO-3QMICHOI Tepariii' y CBITi.

KAIOYOBiI CAOBQL: HUPKOBO-3QMICHQ TEPQrTIS; FTEMOAIQAIZ; MEPUTOHEQABHNI AIQAI3; HUPKOBQ TRAHCIAQHTQ-

Llis1; XPOHIHHQ XBOPOOQA HNPOK

HwupkoBo-3amicHa Tepamnis (H3T) — croci6 mikyBaH-
Hs TTAlli€HTIB i3 XpOHIYHOI0 XBOp00O 010 HUPOK (XXH), 10,
3rigHo 3 HacTaHoBaMu KDIGO, pekoMmeHI0BaHO pO3II0-
yaTu B nalieHTiB 3i cragiero XXH 4—5 (pIIK® < 29 mu/
xB/1,73 m?) [1].

OnHUM i3 HAOIIbII MOMIMPEHUX Y BCbOMY CBiTi Me-
toniB H3T e miani3, skuit KDIGO npomnoHye po3mo-
YUHATWU 3a HAsIBHOCTI OJHOTO CUMIITOMY a0o0 Oijiblile:
O3HAaKM TEPMiHAJIBHOI HEJIOCTATHOCTI (DYHKIT HUPKHU
(aHOMauii KHMCJIIOTHO-OCHOBHOTO OOMiHY, CEpO3UTH,
cBepOiX); HEMOXJIMBICTH KOHCEPBATUBHOTO peryJio-
BaHHSI piBHs apTepiaJbHOro THUCKY Ta BoOJIeMii; Mpo-
rpecuBHE TOPYIIEHHSI CTaHy XapuyyBaHHS, IO HE KO-
PUTYETHCS Mi€ETOIO; MOPYIIEHHS KOTHITUBHOI (PYHKIIII.
Haii6inpm nommpeHUMM TaKi CUMIITOMU € y TaLli€HTIB
i3 XXH 5-1cranii, mo € repminanbHoto (pIIKD < 15 ma/
xB/1,73 m?) [1].

OkpiM pgiaji3y, iHIIMM MEHII MOIIMPEHUM METOIO0M
H3T € nupkosa tpancmiaHTtaniss. KDIGO mpomnonye
posristHyT ueit meton nipu pLIK® < 20 mi/xB/1,73 M2,
3a HasSIBHOCTI J0Ka3iB mporpecuBHO1 HeobopoTHoi XXH y

nonepenaHi 6—12 micsauip. HaiiuacTile TpaHCILIaHTaLIist
HUPKU IPOBOIUTHCS Bil XKUBOTro moHopa [1].

IMoBipHO, Ha CbLOromHi y BChOMY CBiTi Hama€ThCs
repeBara caMe TpaHCIUIaHTallil HUpKU K MeTomy H3T,
OIHAaK iCHY€e HM3Ka Ipo0JieM Ta MepelliKo y IIUPOKOMY
oro 3arpoBaaXeHHi. Jlo OCHOBHUX MPUYKMH, 11O YTPYI-
HIOIOTh CBIiTOBE IMOIIMPEHHS TpaHCIIaHTallii, BiTHOCITh
HEPiBHICTh COLIAJIbHUX Ta €EKOHOMIYHUX YMOB y Pi3HUX
perioHax, 0OMeXeHU JIIOACHKUI pecypc Ta piBeHb ITiji-
TOTOBKM MEIWKIB SIK JJIsSI TIPOBENEHHSI orepallii, Tak i
IUISL TTCsIonIepaTUBHOTO norisiay. Jlesiki YaCTUHU CBITY
TaKOX CTUKAIOTHCH i3 IOPUANYHUMHU Ta KYJIBTYPHUMM
bOap’epaMu, IO MOTPEOYIOTh pillleHb Ta, iMOBIpHO, IO-
JIITUMHOTO BTPYYaHHS IS €(heKTUBHOTO BIPOBAKEHHS
TpaHcIUIaHTalii [1, 2].

Jlinepamu y 3a0e3mneyeHHi HaceJeHHS adeKBaTHOIO
H3T, 3a nanumu 2020 poky, € m’sa1h kpain: CIIA, fno-
Hisg, HimeuumHa, bpasunig Tta Irtanis, 1m0 cTaHOBUTH
qume 12 % Bin cBitoBoi monyJsiii. Kpainu i3 cepeaHim
piBHEM JIOCTaTKYy MalwThb 3HAYHUI TSrap BUTpaT Ha Ji-
KyBaHHsI XXH nepeBaxkHO METOIOM Aiani3y, a KpaiHu i3
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MNorasia Ha npo6Aaemy / Looking at the Problem

HU3bKUM PiBHEM JOXOAY HEPiAKO HE MOXYTb JO3BOJUTU
co0i xxomHoro metoany H3T B3arani, 1110 NMpu3BOAUTH 10
3aru6eJii moHaz 1 MinbitoHa ocid mopiuHo [3].

3po3yMiJIo, 1110 B OUILIIOCTI KpaiH i3 HU3bKUM piBHEM
JIIOXOIY TpaHCIUIAHTAIis € J0Ci HeTOCSIKHUM METOIOM,
OJIHAK i pO3BMHEHI KpaiHW MarOTh CKJIAJHOIII B i1 BIPO-
BaJIXKEHHI.

Tak, y Cnonyuennx IlItaTax AMepuKM TpaHCIIJIaHTa-
Liss HUPKU € METOAOM BMOOPY IJISI MEHIIOCTI ITalliEHTIB
i3 TepminanbHol0 XXH. Jlani United Network for Organ
Sharing (UNOS) 3a 2021 pik BKa3yloTb, 110 IPOTITOM
OCTaHHIX POKiB Oi/NBIIICTh MAIli€EHTIB i3 TepMiHAIbHOIO
XXH XomHoro pasy He 3BepTajucCs 3a OLIIHKOIO 3 Ipu-
BOJY TpaHCIUTaHTalii HUPKH i MaioTh 10 70 % S-piuHoi
CMEPTHOCTI Ha Aiaiisi.

[1pu boMy BOpOBaJAXXEHHST iIMyHOCYIIPECHUBHOI Tepa-
mii 3 KoMOiHali€o azaTionpuHy Ta cTepoiniB y 1963 poui
Ta UKIJIOCTIOpUMHY B 1983 polli 3HaUHO MOKpaIIUIO Ha-
CJIIIKY JIJTSI TTALIEHTIB i3 TPAHCIIJIAHTOBAHUMU OpPTaHaAMMU,
MiHiMi3y09u pU3uKH BigToprueHHs. [loganbpiri iHHOBa-
Lii — MOHOKJIOHAJIbHI Ta MOJIKJIOHAJIbHI aHTUTI/Ia IPOTHU
T-xiiTuH Ta BUHalAEHHS HOBUX IMYHOCYIIPECAHTIB (Ta-
KpOJIiIMyC, CHUpOJiMyC, MiKo(eHOoJaT TOIIO) 3MiACHUIN
MPOPUB Y MOKAa3HUKAX OJHOPIYHOIO BUXMBAHHS TMepe-
caaxeHoro oprata ta matieHnta (> 90 %). TakuM 4MHOM,
y KpaiHax i3 OUIbII BUCOKUM IOCTATKOM TpaHCILIaHTallisl
HUPKM BBaXXa€ETHCS OibII KOITOPUC-e(HEKTUBHOIO ajlb-
TepHaTUBOO mianizy. 13 1988 poky y CIIA 0Oyno 3aiiicHe-
Ho noHazn 515 000 TpaHcTIIaHTALIifl HUPKY i3 PEKOPIHUM
nokasHukoM y 2019 pomi (24 502) [4-S8].

Y €spori 3a 2019 pik Oynu 3aificHeHi 28 053 HUpKOBi
TpaHcIUlaHTalii, a B A¢pulli, Hanpukiam, auire 470 [9].

OnmHUM 3i CBiTOBUX JifepiB Yy TpaHCIUIAHTALlii HUPKU
Ha choronHi € Typiis 3 ogHUM i3 HalKpaluxX IMOoKa3HU-
KiB OJHOPIYHOI0 BMKMBAHHS TpaHCIUIAHTA Ta IMAlli€HTIB
micJist TpaHCIIaHTallil Bif >)kuBoro goHopa [10].

3arajoM y CBITOBUX 3BiTax i3 HUPKOBOI TpaHCILJIaH-
Talii HaroJOIyeETbCS HAa HEOOXITHOCTI BIOCKOHAJEHHS
nporpaM Ta 3aKOHOAaB4Yol 6a3u 3 TpaHCIUIAHTALlil Bif
KMBUX Ta IMOMEPJUX TOHOPIB, i3 3aJlydeHHSIM 30BHilll-
HBOT'O Ta TOOPOYMHHOTO (hiHAHCYBaHHS, TOCUJIEHNUM Ha-
BUAHHSM MEJIMYHOTO TMEePCOHANly Ta CTBOPEHHSIM OCBIT-
HiX rporpaM sl HaceJIeHHSI.

OOMexXeHnl IOCTyN OO Iiajidy Ta TpaHCIUIaHTaIlil
3HAYHO YTPYAHIOE MiATPUMKY 3I0POB’Sl Ta SIKOCTi XUTTS
nanieHTiB i3 XXH y kpaiHax i3 HU3bKMM pPiBHEM IOXOLY.
3a cratuctukow 2019 poky, MOKa3HUK TpaHCIUIaHTallil
y LIMX KpaiHaxX 3aJMIIAE€ThbCsl AyXKe HU3bKUM, IO Bil0-
OpaxkaeThCsl Y CBITOBMX MOKa3HMKAX 3aXBOPIOBAHOCTI Ta
cMmepTtHocTi Big XXH [10—15].

3 omIsiy Ha HEBTIILIHUI CBITOBUIA CTaH TpaHCIJIaH-
tauii sk Mmeroay H3T npu XXH 4—5-1 craniii GiablIicTb
KpaiH Bce Ille HaJalTh IepeBary METOAy Hiaji3y, INpu
1poMy TieputToHeanbHuit giani3 (I11) ta remonianiz (')
BUKOPUCTOBYIOTHCSI OTHAKOBO YCITIIITHO Ta 3 TTOAIOHUMU
Hacmigkamu. [lepiri gBa poku Bix mouatky miamisy I1J1 Ta
I'l neMOHCTPYIOTh piBHY e€(eKTUBHICTb, OMHAK OpaKye
JaHUX OOCIIIXKEeHb IJIsl OLIIHKY BiggaJeHUX HACHiaKiB [1,
2,11, 16].

Bubip metony miajiizy He 3aBXIM € JETrKUM 3aBOaH-
HSIM JIJTS JIIKYI04OTO JIiKaps, aJxe 1€ 3aJIeXXUTh He JIUIIEe
BiJl 3araJIbHOTO CTaHY Malli€HTAa, a i BiJl HASIBHUX PECYPCiB
CHCTEMU OXOPOHU 310POB’sl, EKOHOMIYHUX, OCBITHIX, 3a-
KOHOJIaBYMX Ta JIOTICTUYHUX YMHHUKIB. KpaiHu i3 HU3b-
KMM piBHEM JIOXOJly 3HAUHO YacTille HaaalTh TepeBa-
ry [1J1 3 orisimy Ha CyTTEBO MEHIIIi BUMOTH 0 MOTO 10
pecypciB — €KOHOMIYHUX, TEXHOJOTIYHUX Ta JIIOJIChKUX
[16—18].

LlixaBuM € OOCBio pO3BMHEHUX KpaiH i3 TaKTMKOIO
«mmoyatkoBoro I1JI», KoJin mamieHTu MajJu MOXKJIMBICTh
CaMOCTIHOTO BMOOpPY MiX JaBOMa MeTOAaMHU diaji3y
Mmicss KOHCyabTalii i3 mikapem. biusbko 25 % mauieH-
TiB obupanu 1[I, 1m0 cynmpoBOIKYBaJOCs BiAMOBiIHOIO
OCBITHBOIO TIPOrpamMolo, Ta e(PeKTUBHO Oro TOTPUMYBa-
ek [18].

Cepen mepesar, 1o 3a3HadyeHi mamieHTamu Ha [1]1,
OyJIM: TTIOKpAILEHHS SIKOCTi XXUTTS, OJIM3bKICTh 10 POIM-
HU, 3py4YHEe caMOCTiliHe yIpaBiHHS MMPOLEAYpPOIO i3 BU-
OopoM Yacy Ta e(eKTUBHE YIIpaBIiHHS aHEeMi€lo 4epes
HIXX4Yi KpoBoBTpaTu mopiBusHo 3 [ [11, 18]. Crapuri
MalieHTu i3 TepMiHanbHOIO XXH, 1110 3a KpuTepisaMu Ta
HasiBHUMU MOXJIMBOCTSIMU MaJIi BUOip MiX TUM 4M iH-
IIMM METOJO0M Adiai3y, TAKOX MaJii BUIIy MOTHBAIIilO 10
I1[1 3aBasiku KoMOiHallii HOpMaJIbHOI'O PUTMY XHUTTS i3
MOXJIMBICTIO CAMOCTI{HO Ta YCIIIIIIHO YIPaBISITA MPO-
LIEAYPOIO, IPUALISIOUM Oiibllie Yyacy 3BUYHi aKTMBHOC-
Ti [19].

IMannemis COVID-19 takox BHecia KOpPeKTUBU B
yrhpaBiiHHS fianizoM: naiieHTam Ha [1JI Oyno jerrie
OTpUMMATH JOCTYN A0 JIIKYBaHHSI, BOIHOYAC YHUKAIOUU
HaIMipHUX COIiaIbHUX KOHTAaKTiB Uepe3 HeOoOXimHICTh
nepemMimeHHs Ta mepeOyBaHHs B ueHTpax [, Kimb-
KicTh mawieHTiB Ha [1Jl y 1eii mepion 3pociia TaKOX 4de-
pe3 MOAOBXEHHS 4Yacy OYiKyBaHHS B JIMCTax HMPKOBOI
TpaHCIUIaHTallii, 3aM00iKHI 3aX0Au 3 ypaXyBaHHSIM I10-
pYLIEHHS iMYHOJIOTiYHOI TOJIEPAHTHOCTI Yy AOHOPIB Ta
OTPMMYBauiB TPAHCIUIAHTATa Ta Yepe3 MOCUJIEHHS MPO-
TOKOJIiB 0€e3MeKM XipypriYyHUX Ta TeparneBTUYHUX Billli-
JIeHb. binburicTs pilieHs i3 TpaHcmanTaii y 2019—2021
poKax NMpuiMauch 3 OTJIsILy Ha JOCBiJ LEHTPIB Ta JiKy-
IOUMX JIiKapiB, BiJjaJieHi HACTIAKKU SIKUX OYAyTh OIliHE-
Hi HaJeXXHUM YMHOM Y OuJIblll TMi3HbOMY TepMiHi. byno
po3po0JIeHO creliaJbHi iHHOBaIliiiHiI IIpOoTpaMHu i3 «Bim-
IajieHoro ympaBmiHHgS mnamieHToM» (Remote patient
management), 110 OyJO acolilioBaHe 3i COPUSATIMBUMU
HacligKaMu IJis Halli€eHTiB, skuM npusHadanu [1. Ax
pe3yJbTaT, MOKpalIMBCI KOHTPOJIb apTepiabHOTO THUCKY,
3HU3UJKUCH PiBHI ToOCIIiTaji3alii Ta TpUBaJiCTh Iepedy-
BaHH# B JikapHi [11, 18, 20—22].

OKpeMuM MUTAHHSIM, BapTUM PO3IJISIAY, € BUOIp Me-
TOAWMKHW Jiajlizy mnepea HUPKOBOK TpaHCIJAHTALli€lo,
ajke OUTBIIICTh TAIli€EHTIB y CBITi, K 3a3HAYaloCch, HE
MaloTh JIOCTYITY JO CBO€YACHOI TpaHCILJIaHTallil, HaBiTh
3a il HasIBHOCTi, TOMY BUMYIIIEHI TIPOBOAUTH Iiajli3 i
Yyac repeOyBaHHS B JIMCTI OYiKyBaHHS.

YV CIIA, nge mopiyHO 3pOCTa€ KiJIbKIiCTh MaIli€H-
TiB i3 TepmiHanbHOlO XXH, OinbIIiCTh MAlLi€HTIB OO
TpaHcIUIaHTalil oouparoTs I'Jl, xoua HallHOBIII TOCTi-
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JIDKeHHS CcBimyaTh mpo nepesaru came [0 y mepearpaH-
CIUTaHTALliiHOMY TepioAi 3 OrJsSAy Ha HMXYi PU3MKU
rocmitanizauiif, 3HUXEHHSI BUTPAT CUCTEMM OXOPOHU
3g0poB’st Ta cMeptHocTi. i mani 2019 poky 3MiHIOIOTH
Hallle TIoTIepeTHE YSIBJICHHS MPO OAHAKOBi PiBHiI cMepT-
HOCTI mpu 000X MeTodax miajlidy y IepeATpaHCILIaHTa-
miiitHoMYy Tiepiomi [23].

V cBiti npubausHo 10—20 % mopociaux oTpuMyBadiB
HUPKOBOTO TpaHcIiaHTara ta 40 % reniaTpuIHUX OTPU-
mywoTh I1Jl mo HuUpKoBoi TpaHcmuiaHTamii. HaliGinbpira
yBara B IiepeaoIiepaliiiHoMy MEAUUHOMY JOTJISIIAI IPUIi-
JISIEThCS ynpaBiiHHIO KaTteTepowm [1]1 [24].

Oppasy micast TpaHcrutadTanii I1] yacto BUKOpHC-
TOBYETBCS 11 MIATPUMKM BigaanieHOro pyHKIiOHYBaH-
Hs1 TpaHcmiaHTata (BDT), nio morpedyoTh OJM3bKO
20 % mauieHTiB Micjs MPOBEAEHOI onepaliii, 0co0JIMBO
B LICHTPAX i3 pO3MIMPEHUMHU JOHOPCHKUMU KPUTEPiSIMU.
I1J1 nopiBHsiHO 3 '] OyB acoililfioBaHWi1 i3 HUKYUM pU-
3ukoM BUHUKHeHHSI BDT de novo ta cepiieBo-cynmHHOT
cMepTHOCTI. JlaHi Ioao TpoM003y Y TpaHCIIJIAHTATI IIPO-
TaroM mepmux 5 ta 10 pokiB, ogHaK, HECOOTHO3HAYHI Ta
noTpeOyIOTh MOAaIbIIOro BUBYeHHS [23, 24]. PekomeH-
noBaHo 3anuiatu katerep I/ y mauieHTiB, sIKi He MalIu
MOPYIIEHHS LiJTiICHOCTI OUepeBUHHOI MTOPOXHUHU TTiCIsI
onepalii Ta BukonyBatu I/l y cymiHoBaHiil mo3uiiii i3
HU3bKUM 00’eMoM. X04a Ha CbOTOJIHI HE iCHYE €IMHOTO
CBITOBOTO KOHCEHCYCY B norsiai 3a karetepom [1J1 micas
HUPKOBOI TpaHCIUIAHTAIlil, HAaroJOIIyeEThCS Ha BaXKJIU-
BOCTi aKTUBHOTO IOTJISIY 32 HUM Ta HaMIIIBUAIIOTO OTO
BUIAJIEHHS] MpPU 3HUKHEHHi notpedu y [T mis npodi-
JIAKTUKHY iH(PEKIIHHUX YyCKIIaTHEHb [24].

IloBimoMIIsIETHCS TIPO 3arajJbHMUII OpaK paHIOMi30Ba-
HUX KOHTPOJbOBAHUX JOCHTIIXEHb i3 BUOOPY METOAUKU
Iiaji3y IO TpaHCIUIaHTallii Ta I0TO ITOJAIbIIOrO BIUIMBY
Ha CTaH TpaHCIJIaHTaTa B HAWMOMMKYMII Ta BimgaJeHUM
yac Ta BIJIMBY Ha SIKiCThb XUTTS, aje 1] BBaxkaeTbcst He-
IOOLIIHEHUM METOJOM Y MepenonepaliiHoMy Mmepiofi, i
HUXYUU piBeHb MOTO BUKOPMCTAHHS MOpiBHSIHO i3 '/,
iMOBIpHO, CITOCTEPIra€eTbCs Yepe3 HEeJIOCTaTHICTh OCBIT-
Hix riporpam [23].

Y Oyabp-siIKOMYy BUMAAKY 3alpONOHOBAHO HaaaBaTU
nepesary [1J1 y mocTTpaHcIUiaHTalliiHOMY Mepioji, aaxe
'l mae BuIi iH(eKLiHI pU3NKK Yepe3 HAasIBHICTD LIeH-
TPaJIbHOTO BEHO3HOTO KaTeTepa, 110 MOTEHIIIHO € JIXKe-
penoM Oinbinoi iH(peKIiitHOI HeOe3IeKu s Malli€HTIB,
SIKi 3HAXOISIThCS Ha IMyHOCYIIpeCii, Ta He0e3ImeKu KpOBO-
Teui [25].

st Kpaiioro Bubopy MeToay Aiajlizy BaXkjiuBa IBO-
CTOPOHHS KOMYHiKallisi Ta CIiBIIpaus Jlikapsi Ta nauieHTa.
HoBi nocnigkeHHs1 HanmpaBieHi Ha pO3pOOKY iHCTPYMEH -
TiB CAMOCTIMHOT OLIIHKM TMali€eHTaMU1 I MOJIETILHEHHS
BUOOpPY MeToauku Aianizy npu XXH. 3azHauaeTncs, 110
BUILIMI piBeHb MOiH(GOPMOBAHOCTI MaliEHTIB 1a€e Kpaiili
pe3yJbTaTH JIiIKYBaHHSI Ha Aiajisi, Oiibin eheKTUBHE 10-
TPUMaHHS TOTO YU iHIIOTO METOY Ta 3pOCTaHHS MOKa3-
HUKIB SIKOCTi XUTTS [26].

OpnHe 3 1OCIiIKeHb MOKa3a10 MTO3UTUBHI pe3yJIbTaTh
BUKOPUCTAHHS TaKUX 1K OL[IHKH, Y IKMX MaKCUMaJlb-
Ha OILliHKa B MpPUUHATI pimeHHs Oyna 100 i 3araabHuit

cepelHill piBeHb 3al0BOJIEHHS y MPUUHSTTI pillleHHS
MalieHTaMu cTaHOBUB 86. PisHuIs y BHOOpPI MiX mo-
MallHiM Ta BHYTPILIHBOJIKApHSAHUM Jialli3oM Oyja He-
3HAYHOIO Ta BCE XX CXWJISLIACh Ha KOPUCTb JOMAIIIHbOTO
(97 npotm 83 %, p = 0,627). INlauienTn, sxi obupamu
JIOMAaIIHi MeToM, Majlid BULIIMI piBEeHb 00i3HAHOCTI IMO-
PIBHSIHO 3 TUMU, sIKi oOMpasu BHYTPilIHbOJIKApHSIHUI
(84 mpotu 75 %, p = 0,006), xoua piBeHb TOTOBHOCTi OYB
MpakTUuHO ogHakoBuM (87 ipotu 84 %, p = 0,908). Ha-
SIBHI MOXKJIMBOCTI Ta 00i3HAHICTh MAILli€HTIB MIPU3BEIU 10
IIOCSITHEHHsI BUCOKOI'O PiBHSI 3aJ0BOJIEHOCTI MAIli€HTiB
pimienHam — 83 % [27].

IMoni6ni nani 6yau orpumani Ghodsian et al. (2021),
o otiHoBanu 300 mauieHTiB Ha mianisi (218 Ha [l Ta
82 na I1]1) y nBox aianizHuX LeHTpax. byJio BcTaHOBIEHO
30JI0TMIA CTaHIApPT IMalliEHT-OPIEHTOBAHOrO MOIISITY —
«CHiabHEe TPUAHATTS piteHHs» (Shared decision making
(SDM)). INauieHT NMPOXOaUIIN OTIUTYBAHHS, 32 Pe3yJib-
TaTaMu SIKOTO cepenHiit 6an1 SDM OyB BUILIMM B 0ci0 Ha
I10 (33,11 + 10,08), HiX y THX, sgKi nepedyBanu Ha /]
(17,14 £ 74,24) (p < 0,001). LikaBoi imeero, IO ITim-
CYMOBYBaJla HOCIiIKeHHs, OyJa IMPOIO3UIIis CIiJIbHOTO
MIPUUHATTS pillleHHS PO MOXJIUBUN METOH diaji3y 3a-
37ajeriib — Ha paHHix ctamisx XXH [28].

IMonepenne pocnimkeHHs Zee ta iH. (2018) minTBep-
JKy€E, 110 TallieHTH, sIKi repedyBaoTh Ha [1[0, BimuyBa-
10Tb cebe Oibll 3afiTHUMU Ta iHGOPMOBAHUMU TIOPiB-
HsHO 3 TTauieHTamu Ha [J] [29].

Schellartz ta kojneru (2021) 3iTKHYJIUCH i3 TPOTU-
JIEXXHOIO mpobjieMoro. Omy01iKoBaHO CTaTTIO 3a JTaHU-
MUy onuTyBaHHS 590 maiieHTiB, sKi nepedyBanm Ha []]
y IOBOX miamizHux LeHTpax y Himeuuwmni. Ilamientam
OyJIO 3aIllpOIIOHOBAHO TOHIOHE OINMTYBAaHHS CTOCOB-
HO PO3yMiHHS HUMM OOpaHOI METONMKU Hiali3dy, amKe
I'1 Ta I/l BBaxaroThCcsI €KBiBaJJeHTHUMH METOIMKAaMU
st JikyBaHHs TepMiHaiabHoi XXH. Himenbki mikapi
3000B’s13aHi iH(popMyBaTU CBOIX IMAlli€HTIB 1IOJA0 Iepe-
Bar Ta HEJOJiKiB TOTO UM iHIIOTO CIoco0y, ajge, He3Ba-
Xalouu Ha yuciaeHHi nepeBaru [0, BXuBaHiCTh ioro
3aJIUIIAETHCSI HU3bKOIO.

Bpaxatoui pe3ynpTaTi BKa3ajau Ha Te, 1o juire 56 %
MautieHTIB 3a3HaYMIN, 1110 OyJIu TTOiH(OPMOBaHi PO TO
Yy iHIIMW MeTOoA Aiaji3y, IpU LIbOMY Kpalle MoiH(op-
MOBaHUMHU OYJIM TaLli€HTH, MOJOAII 3a 65 pokiB (Ha
61 %, p < 0,001). IMawieHTn i3 BULIUM PiBHEM OCBITH
Manu Ha 47 % Oinblile 1maHciB Ha OTpUMaHHS iHGopMa-
uii (p = 0,030). IndopmoBaHi MmalieHTH Maad BUIIMIA
0aJt 3arajbHOrO 3al0BOJICHHs JIiKyBaHHsSM (76,9 mpoTtu
44.2; p < 0,001). byno 3po6yieHO BUCHOBOK, 1110 OiJibIlia
yacTKa po3risHyTux nauieHTiB Ha ['Jl, a came naiiieH-
TU MOXWJIOTO BiKy Ta/ab0 3 HU3bKUM PiBHEM OCBITU, HE
YCBiIOMJTIOBAJIM HasIBHI OIIIi1 Ta iX Pi3HUIIIO A0 MOYATKY
mianizy [30].

BaraTo cyyacHux gaHMX BKa3ylTb Ha BUIILY OIiHKY
Niai3y rnaumieHTamu, siki 3HaxoasTees Ha [1/], mopiBHsSHO
i3 ['Jl. Tomy BaxxInBO IMOKpaIIyBaTh iH()OPMOBAHICTh Ta
3alisIHICTh TeMOJaJli3HMUX MalieHTiB [31].

Haitnosime nocnimkenns Kobe et al. (2022) 3 ananizy
HallioHaJIbHOI 0a3u faHux y fMmoHii mokasaso, 1110 i3 poc-
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TOM IMOiH(MOPMOBAHOCTI IAlliEHTIB BCe OiJIbIIIE Malli€EHTIB
nepexoasith Ha [1/1 [32].

Llentp y I[iBHiunii [Haii y 2021 poui npoaHanizyBaB
metonu H3T y 13 miteii i3 repminanbHoo XXH, ycraHo-
BUB xpoHiuyHuii [1Jl HaiOiNbII MPUIAHATHUM METOIOM
NI TiefiaTpUYHOI KaTeropii 3a HEMOXJIMBOCTI TpaH-
CIUIaHTalii yepe3 CKJIaJHOIII BEHO3HOTO AOCTYITY IJIst
IT'l. OcHoBHI mpoOiieMHu, SIKi OyIM BHUCBITICHI B ITyOJTi-
Kalii, — mpoTumis iH(GeKIisaM Ta TOA0JIaHHS 3aTPUMKU
pocty [33].

In1roro BakiuBoro nepeBaroio 1171, 3a HOBUMM naHU-
MU, CTaJ0 3HVKEHHS (DYHKIIIOHAJIbHOIO KJacy CeplieBoi
HEIOCTaTHOCTI Ta KiJIbKOCTI rocIiTani3aliil, moB’a3aHUX
i3 cepleBO-CyIMHHUMU MOAisSIMU B TTalieHTiB 6e3 XXH i3
3acTiiiHOIO cepleBolo HepocTaTHicTio. [1/] MaB mo3uTHUB-
HUI1 BIUIMB JUIS1 3aBEPIIICHHS CTaHiB, 1110 XapaKTepu3yBa-
JINCH TIepeBaHTaXXKEeHHSIM pignHOoIO [34].

3arajom, 3a pe3yJabTaTaMM aHaji3dy 57 IOCIiIXeHb
Tta 68 opuriHaapbHux crateit MEDLINE (PubMed) Ta
ClinicalTrials.gov, ycTaHOBJIE€HO BUKOPUCTAaHHSI MHO-
KMHHUX aaliITUBHUX METO/IB IU3aliHY JAOCTIIKEeHb IS
HOiMIIeHHs e(heKTUBHOCTI JiKyBaHHS B IIOMYJISALII, 1110
3HAXOIUThCS Ha nmiajiidi. TeHmeHIlis BKa3dye Ha 3pOCTaH-
H$1 YaCTOTU BUKOPUCTAHHS LIMX METO/IiB 1J1s1 OTPUMAaHHS
OLUIBII BipOTiMIHMX JaHUX Ta iX €(PEKTUBHICTb JJIs CTaTUC-
TUYHOTO aHaji3y Ta OpMyBaHHS MOAAIBIINX PEKOMEH-
nariiii i3 BeneHHs nanieHTiB Ha H3T [35].

[1pomoBXYyIOTbCSI HOBI IOCHIAXEHHSI i3 3acTocCy-
BaHHSIM HOBITHIX METOMIB sl Kpaloi crpaTudikaiii
i3 TokpaileHHsM e(GeKTUBHOCTI BEIEeHHSI TMAallieHTIB y
nonainbiiomMy. Hampukinan, TpoTeoOMHi dOCTiIXEHHS
BCTAHOBWJIM JUCPETYJISIII0 MOJEKYJISIPHUX TIPOIIECiB
y mauieHTiB Ha I1[, ski moxyTb mpusBogutu go I1-
acoLiMOBaHUX yCKJIaAHEeHb. 3HaMACHI MOpYIIeHHs B3a-
€MOJIii pelenTop — JiiraHa Ta eKCIpecisd MeBHUX I'eHiB
BiAINOBiAaIOTh 0i0IOriYHUM IIpoliecaM aHTioreHe3sy, K-
TUHHOI aAresii Ta opraHisallii Mo3aKJIiTUHHOTO MaTPUKCY
Ta MOXYTb OyTM MPOTHOCTUYHUMU (HaKTOPAMU YCKIIAll-
HeHb, noB’s13aHux i3 [1/] 3a ymoBH rinepekcripecii.

JocigkeHHs Ha INTMOOKUX KJIITUHHOMY Ta MOJIEKY -
JIIPHOMY PiBHSIX MOXYTb O3HaMEHYBaTU HOBY CTOPiHKY
y BuOopi Toro uu inmoro merony H3T, ane HaliBaxiu-
BilIUM IS TaKUX TMAIli€EHTIB € YCBiTOMJICHHS MOXJIM-
BOCTi BUOOpY Ta AOCTYIy LIOHaliMEHIe 10 OIHOTO 3
METO/LiB.

CyuacHiil CBiT BHOCUTH II€BHI OOMEXXEHHS B IIpOliec
HaJgaHHsI HUPKOBO-3aMicHoi Tepamii [37]. o Hux ciuig
BinHectu COVID-19 [38] Ta BilicbkoBi nii. Cnin Takox
OKpEeMO Bil3HAUMTHU, 110 Mil Yac BiCHbKOBUX Mdili MOXe
BUHMKATH 1IiJJa HU3Ka MPOOJIEM, 1110 NOTPeOYIOTh Bif Ji-
Kapsl Ta maiieHTa MmpaBuWJbHOTO BHOOpPY. Ha choromHi,
CIUPAYMCh HA OCOOMCTUI TOCBIM, MOXHA 3alIPOTIOHY-
BaTH aJITOPUTMM [Iiil y Takux obcTtaBuHax [39].

BUCHOBKM

[iani3 Ta TpaHCIUIAHTALliI HUPKU € CYy4aCHUMU METO-
JaMM HUPKOBO-3aMiCHOI Tepalrii.

OCKiJIBKY TPaHCIUIAHTALIiSI € JOCI HEAOCTYITHUM Me-
TOIOM y 0araTbox KpaiHaxX CBiTy, OCHOBHUM BHOOpPOM IIJIsI

OIIBIIOCTI MAILli€EHTIB i3 TEPMiHAJIBLHOIO XBOPOOOIO HM-
pPOK € Aiali3, TOAi mepen JiKapeM Ta MalliEHTOM ITOCTa€
MUTaHHS PO BUOIp MEPUTOHEATHHOTO UM TeMOjiamisy.
Bubip 3a3Buyaii 6a3yeTbcsl cKopillle Ha JOCTYITHUX TeX-
HiYHMX Ta (hiHAHCOBUX pecypcax, aHixK Ha 0COOUCTUX MO~
OakaHHSX Ta cratyci nmaiieHTa. JlocaiKeHHs BKa3ylTh,
110 BaXKJINBUM KOMIIOHEHTOM HHMPKOBO-3aMiCHOI Tepartii
3a OyIb-sgKoro ii BUOOpY € IMoiH(MOpPMOBaHICTh Ta Ha-
BUYaHHS Malli€eHTa, 10 MOKPAIIy€e MOKa3HUKU TOTPUMaH-
HSI Tepallil Ta OLiHKY SIKOCTi XXUTTS CAMUMMU IallieHTaMU.
[lepuToHeanbHUil Oiaji3 SIK METOI ChOTOIHI MEPEKUBAE
BiIpOMXKEHHS i3 TMTOHOBJIEHHSIM OiJIbII IIIMPOKOTO BOPO-
BaJXKEHHSI cepell HaceJeHHs 3aBASIKY 3pYYHOCTi Ta HU3LIL
IHIIMX MepeBar.

KoHnduaikT inTepeciB. ABTOp 3asIBJIsIE TIPO BiICYTHICTh
KOHQJIIKTY iHTepeciB Ta BiacHO1 (piHAaHCOBOI 3allikaBiie-
HOCTIi IpU MiATrOTOBIII JaHOI CTATTi.
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Renal replacement therapy:
does the patient have a choice?

Abstract. Nowadays there is an emerging problem with renal
replacement therapy in the world. Its main methods include di-
alysis and renal transplantation. However, many regions in the
world do not have access to one or more therapy methods due
to numerous economic, social, and other factors. Hemodialysis
and peritoneal dialysis are shown to be equally efficient, how-
ever, it may be difficult to choose one. For each patient who is
faced with the choice of a method of renal replacement therapy,
the question is which way to choose. The moral and social as-

pects of such a choice are quite complex. Therefore, the role of
a doctor, in addition to the qualified performance of renal re-
placement therapy, is largely advisory and requires patience and
understanding of a patient. It is important to raise the awareness
of patients and the level of medical staff education as well as
provide equal access to all renal replacement therapy types in
the world.

Keywords: renal replacement therapy; hemodialysis; peritoneal
dialysis; renal transplantation; chronic kidney disease
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Abstract. In this article, the author considers distance learning as a new stage in the development of
education. The author focuses on the latest achievements in the educational process, as well as the
impact of the self-isolation process on the introduction of distance learning. The main advantages and
disadvantages of distance learning technology are determined. The basic principles that a teacher needs
to master for conducting distance learning of students are considered. The main educational platforms
and services are presented, such as Microsoft Teams, Moodle, Zoom, Cisco Webex, Google Classroom.
The main features of each platform and service for distance learning are highlighted. The strengths and
weaknesses of each of the above platforms and services are considered.

Keywords: distance learning; platform, service, Microsoft Teams; Moodle,; Zoom; Cisco Webex; Google

Classroom

At present, the use of information technologies in the
educational process brings education to a new stage of de-
velopment.

The variety of modern technical teaching aids has led to
greater accessibility of education. The latest achievements
of modern science and technology are used to create new
and improve long-standing forms and methods of teaching.
Among such developments is distance learning. The recent
regime of self-isolation and the forced transition of univer-
sities and schools to distance learning has prompted many
teachers to thoroughly delve into the process of organizing
and implementing distance learning.

“Distance learning is a new form of organization of the
educational process, combining traditional and new infor-
mation technologies of education, based on the principle
of self-acquisition of knowledge, mainly involving the tele-
communication principle of delivering basic educational
material to the student and interactive interaction between
students and teachers both directly in the learning process,
and in assessing the knowledge and skills they acquired in
the process of learning” [1].

Distance learning is a new learning format that has been
gaining popularity in recent years. This format of training
undoubtedly has a number of advantages:

— saving time and money on the way to the educational
institution;

— learning in a comfortable environment;

— the ability to study from anywhere in the world with
the Internet and a gadget;

— Continuity of education during pandemics and mar-
tial law.

In addition to its advantages, distance learning is not
without its drawbacks. Among the main shortcomings, I
would like to highlight the following:

— alarge load on the organs of vision;

— lack of direct contact between the teacher and the stu-
dent;

— no guarantee of independent fulfilment of educa-
tional tasks;

— the impossibility of learning in the absence of the In-
ternet and a gadget.

Having considered the positive and negative aspects of
distance learning, we can say that a lot depends on the at-
titude of teachers and students themselves to the learning
process. An important task of the student is to take classes
responsibly, to complete training tasks in a timely manner
and with high quality, and to be able to distribute study time
in order to reduce the load on their body.

©2022. The Authors. This is an open access article under the terms of the Creative Commons Attribution 4.0 International License, CCBY, which allows othersto  freely distribute the published
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Distance learning is a process of transferring and maste-
ring knowledge, skills and types of human cognitive activity
into a specialized educational environment, which is based
on modern psychological, pedagogical and information and
communication technologies [6].

In turn, the teacher needs to improve his skills, be re-
sponsible for conducting online classes, interest students in
interesting tasks, and establish contact and feedback with
students.

In the educational process, the teacher needs to master
at the highest level not only the basic teaching technologies
but also improve his knowledge, mastering the newly emer-
ging technologies.

Every day, distance learning technologies are improving
and becoming more accessible in the learning process.

Technologies for conducting training sessions are deter-
mined by many factors. From the point of view of managing
the educational process, the choice of technologies is deter-
mined by the teacher of the university.

Alarge number of methods have been described that pro-
vide the possibility of transferring knowledge at a distance.
Basically, they can be divided into two groups: 1) training in
the format of real regulated time; 2) training in an individual
independent mode [7].

The educational process in distance learning includes all
the main forms of the traditional organization of the edu-
cational process: lectures, seminars and practical classes, a
laboratory workshop, a control system, research and inde-
pendent work of students [2].

In order to give students the opportunity to make an in-
formed choice, it is necessary to gradually introduce them
to the available forms of education — to provide some topics
for self-study on the Internet, and to consolidate the results
in classroom seminars. Thus, it will be possible to evaluate
the results of online learning, and identify and fill educa-
tional gaps. The most suitable means of online learning for
students are educational platforms [3].

To date, many educational platforms have been de-
veloped for conducting online classes. The most popular
are Microsoft Teams, Moodle, Zoom, Cisco Webex, and
Google Classroom.

Microsoft Teams is a service that is part of the Office365
cloud platform that allows you to organize online learning,
collaboration and interaction between students and teachers.

This application can be downloaded to a computer or
smartphone, after registering, you will have access to the ca-
pabilities of this service. The service provides great opportu-
nities for organizing online learning and allows you to:

— create Teams for conducting training sessions for stu-
dents in groups;

— organize webinars, video lectures, as well as practical
online seminars;

— create virtual classrooms, giving students the oppor-
tunity to make various presentations or share a digital white-
board;

— teachers and students can interact using text, audio
or video;

— provide students with access to educational materials
and files;

— add and check individual and group assignments, is-
sue them to students, track timely completion and carry out
verification, and students — find out deadlines, turn in work
and receive an assessment.

Currently, a virtual learning environment based on
Moodle is widely used in the higher education system.
Moodle is a web platform that refers to free software envi-
ronments with open source code, i.e. is open source under
the GNU Public License. Thanks to the open source, this
system can be easily adapted to the goals of an educational
project [4].

Leading institutes, universities, and colleges are dep-
loying distance learning systems so that anyone can get an
education from them, regardless of citizenship [8].

Moodle is a modular object-oriented dynamic learning
environment. It is a free and open source platform that does
not need to be installed on the server yourself. On smart-
phones and tablets, Moodle can be opened in Chrome and
Safari mobile browsers or used with the Moodle Mobile app,
making it more accessible for learning.

Among the capabilities of this platform, I would like to
highlight the most useful and most used in the learning pro-
cess:

— the ability to upload any type of content: text (inclu-
ding PDF and XLS), images, presentations, tests and cour-
ses, videos;

— the ability to create training plans;

— the interaction of students with each other and with
the teacher through forums and chats;

—— to carry out the transfer of knowledge in electronic
form using various types of files, archives, web pages, and
video lectures;

— conduct knowledge testing and training using tests
and tasks of various types, and students can send completed
tasks in text form or in the form of files;

— the ability to track their own achievements in the
course of studying a particular course by a student, and the
teacher of the achievement of each student in the course of
studying the taught discipline.

A definite leader among these programs is Zoom. Today,
this program has, perhaps, the richest functionality, inclu-
ding the basic version. Zoom is a service for video confe-
rencing, online meetings and distance learning. With it, it is
possible to hold large interactive events with the broadcas-
ting of video, sound and screens (up to 100 participants can
participate in the free version of the program) [4].

Service features include:

— demonstration of presentations, images, graphs and
documents for all participants in the educational process;

— communication between participants, both by voice
and through messaging forms or by using the show of hands
function;

— the teacher and students can write on the interactive
whiteboard and communicate through the message board,
which is located in the “screen sharing” section;

— conducting a survey with a different number of an-
swers, the ability to make it anonymous;

— conducting sessions at a low Internet connection
speed.
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A significant disadvantage of the demo version of Zoom
is the limited session time of 45 minutes.

Cisco Webex Meetings is an online meeting service that
runs on PCs, smartphones, and tablets as a web application.

Allows you to create conferences for up to 1000 people.
A tab is available in which it is possible to schedule video
conferences in advance and make a mailing list in instant
messengers or e-mail links to the meeting.

To conduct seminars, students connected in groups using
the link sent earlier, at the appointed time. The teacher’s
screen displayed all those present in the form of window pa-
nels. The teacher was the moderator of the videoconference.
The teacher conducted a survey of each student. Those pres-
ent heard this answer and, if necessary, could supplement it or
enter into a discussion. The function in the program “Raise
your hand” was very helpful in this [5]. In the Cisco WebEx
Meetings service, as well as the previously mentioned plat-
forms and services, training rooms are created, and you can
exchange presentations, text files and applications. It is also
possible to record the lesson conducted by the teacher. For
feedback from students and teachers, the service has a chat.

Another online learning service is Google Classroom.
This service allows you to create courses, conduct webers
and test students.

The service developed by Google is suitable for schools,
technical schools, universities and non-profit organizations.
Google Classroom is available for free. You can create 30
courses per day and open access to them for 200 people,
which is an undoubted advantage of this service.

On the platform, the teacher can create his own course,
organize the registration of participants, share the necessary
materials with the training, propose tasks for completion
and evaluate their performance.

Among the useful features of the Google Classroom ser-
vice, I would like to highlight:

— the course can be divided into theoretical and practi-
cal parts;

— the ability to combine ready-made text documents,
videos, presentations, and pictures into a course;

— use of tasks of different types: with the choice of one
or more correct answers, writing an essay, task-picture,
open-ended questions;

— setting evaluation criteria and deadlines for assign-
ments;

— the possibility of holding video meetings lasting up to
60 minutes.

Info communication technologies help to optimize the
learning process, freeing teachers from routine operations
for the development and maintenance of educational mate-
rials, simplifying the control procedure and other processes
that can be automated [9].

Distance learning has entered the 21st century as one of
the most effective systems for training high-level specialists.
It makes it possible to implement the underlying principles
of DL: the first is “education for all”, the right of everyone
to start studying and receive a secondary or higher education
without entrance examinations; and the second — learning
with minimal contact with the teacher when the emphasis is
on independent work [8, 10].

In the course of the analysis of existing platforms and
programs for distance learning, I would like to highlight the
availability of the functionality and capabilities of the above
platforms. All of the listed platforms and services have stan-
dard functionality necessary for conducting classes, with the
help of which you can use video lectures, use presentations,
and text files.

Thus, for better online classes and deep assimilation of
academic disciplines, the standard functions of platforms
and services are not enough. In addition to standard capa-
bilities, it is necessary to use various types of test tasks in the
educational process, evaluate the quality of their implemen-
tation, and use various educational materials. The platforms
and services of Microsoft Teams, Moodle, and Google
Classroom have such functions.

Summing up, it should be said that distance learning is
a technology that is certainly convenient and useful, but,
despite a large number of positive aspects, this technology
also has negative aspects to minimize, which require work.
When choosing a platform and service for distance lear-
ning, teachers should have knowledge about the capabilities
of each platform, and relying on this knowledge, choose a
platform whose capabilities will help in the implementation
of specific pedagogical tasks.
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HIO «MeaunyHmn yHiBepcuteT KaparaHam», M. KaparaHaa, KasaxcraH

AMCTAHLUINHEe HABYAHHS B CUCTEMI BULLLOT OCBITU KO3AXCTAHY
(Ha NiACTABI OCHOBHUX NAATHOPM i CepBicCiB)

Pestome. V wiii crarti aBTop po3risaae AUCTaHLIHE HABYAHHS
SIK HOBUIA €Tar pO3BUTKY OCBITU. ABTOpP HAroJIollye Ha OCTaHHIX
JMOCSITHEHHSIX OCBITHBOTO TIPOLIECY, a TAKOX BIUIMBI MpoILIeCy ca-
MOi30JI5111i1 Ha BIIPOBAXKEHHS IUCTAHIIIHHOTO HaBYaHHsI. BusHa-
YeHO TOJIOBHI MepeBaru i HeIOJiKM TeXHOJIOTil AUCTaHLiiHOIO
HaBuyaHHs. Po3misnalorbest 6a30Bi MPUHLIKAIM, SIKi HEOOXiIHO 3a-
CBOITH BUKJIaa4yeBi /Ul MPOBEACHHS TUCTAHIIHHOTO HaBYaHHSI
cTyaeHTiB. HaBenmeHi OCHOBHI OCBIiTHi I1aT(opMu i MOCIyTH,

Taki sk Microsoft Teams, Moodle, Zoom, Cisco Webex, Google
Classroom. BucBiT/ieHO ToJI0OBHI MOXJIMBOCTI KOXKHOI TU1aThopMu
i cepBicy ISl TIPOBEACHHS AMCTAHLIMHOrO HaBYaHHA. Bumineno
CWJIbHI 1 cJTaOKi CTOPOHM KOXHOI 3 HaBeIEHUX BUIIE TJIaT(GopM
i cepBiciB.

KiouoBi ci0oBa: nucranuiiine HaBuaHHS; mIatgopma; cep-
Bic; Microsoft Teams; Moodle; Zoom; Cisco Webex; Google
Classroom
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Pestome. Y crarti posmsaQroTbCst MATAHHST YHKLIOHYBAHHST LIMOKOAHUX PUTMIB | iX 3HQYEHHST B peryAsLii ¢izio-
NOTMYHMX MPOLECIB Y BUAIABHIV CUCTEMI. [TOUAINSIETECST YBArQ MATAHHSIM AECUHXPOHO3Y, MO0 MPUYMHAM i BIIAU-
BY HQ QI3IOAOTIYHI MPOLECU AISIAbHOCTI BUAIABHOT CMCTEMU B AlTet. [TOKQ3AHQ MPAKTUYHQ 3HQYMMICTb XOOHObI-
OAOTTYHMIX QCEKTIB, 3AAEXKHICTB IX Bif, IHAMBIAYQABHX | TOMNYASILLVIHX GQAKTOPIB, AMHQAMIYHICTb TQKMX NOPYLUEHD |
X QKTYQABHICTb Y BIKOBOMY QCneKTi. [TiAKPECAEHO 3HAYYLLICTb XPOHOBIOAOrYHIX QCMEKTIB ASIABHOCTI BUAIABHOT
CUCTEMM 11 AOLIIABHICTb MPOAOBKEHHST HAYKOBO-MPAKTUYHNX AOCAIAXKEHB Y LiIbOMY HQAMPSIMIKY MEANYHOT HAYKM.
KAIOHOBiI CAOBQ: LpKQAHI PUTMU,; AECUHXPOHO3, BUAIABHQ CUCTEMQ;, AITU

KUTTenisimbHICTh OpraHi3My JIOAMHU MOXIIMBA JIUIIE
3a YMOBH TATPUMAHHSI TTOCTIHHOTO CKJ1aly BHYTPIillIHLOTO
loro cepeoBuIlla — TOMEOCTa3y. YIPOIOBX OCTaHHLOTO
IeCSITUPIUYs 3pOCTA€ yBara KJIHIIIUCTIB IO ITaTOJIOTil HU-
POK, 1110 TIOB’SI3YETHCS 3i 3pOCTAaHHSM MATOJIOTii BUMIBHOL
cucTteMu (HIPOK), a TAKOK BarOMOIO POJLIIO HUPOK y TOMe-
OCTAaTUYHUX peaxllisx JIoAChKoro opradiamy (puc. 1). He
MEHIL BaXJIMBA POJIb HUPOK 100 BUBEJEHHS 3 OPraHi3mMy
MPOIYKTiB a30TUCTOr0 OOMiHY, TOKCUYHMX PEYOBUH: I1O-
PYLIEHHS] OCHOBHUX TOMEOCTATUYHUX KOHCTAHT €KCKPELLil
PEYOBHH — OJMH 3 OCHOBHUX IPOSIBiB PO3BUTKY HUPKOBOT
HEIOCTaTHOCTI B pa3i ix 6e3MmocepeIHbOT0 MOIIKOMKEHHST
a00 BHACIIIOK /il TO3aHMPKOBUX YMHHUKIB. HUpKu — He
JIAIIIe eKCKPETOPHUIA, ajie 1 BaXJIMBUIl iHKPETOPHUI Op-
raH, SIKAi 6epe yuacTb y peryJisiilii CyTMHHOTO TOHYCY, Epy -
TpOIIOe3y, 3ropTaHHs KpoBi Tomo [1—7].

XpoHOO0i0JIOTisT — HAyKOBUI HAIIPSIMOK, IO BHMBYAE
OiojoriuHi puTMHU (3arajbHi BJIACTHUBOCTI, MEXaHi3MHU,
€BOJIIOLLi10, MOXJIMBOCTI MPAKTUYHOTO 3aCTOCYBaHHS) Ha
BCiX piBHSIX i€papxiuHOI OpraHizallii >KMBOi MaTepii (Big
MOJIEKYJISIPHO-CYOKJTITUHHOIO 10 0iOreoleHOTUYHOr0). Y
HAYKOBMX MOCJIIKEHHSX 1 KIiHIYHIA MeIUYHIN TpaKTULL
aHaJtizyoTbest 64au3bko 300 (yHKIiN opraHi3mMy JIOAUHU
3 1000BoOIO TiepionuuHicTio [8§—12], cepen AKUX LUpPKa-

HUII pUTM € HAaWMOTYXHIIIIUM TOOOBUM KOJMBAHHSIM YCiX
€HJIOKPUHHUX i TeMaToJIOTIYHUX MOKa3HUKIB, OOMiHHUX
MPOLIECiB, TTOKa3HUKIB (PYHKIIIOHAIBLHOI aKTUBHOCTI HEp-
BOBOI, CEpLIEBO-CYANHHOI, TUXaIbHOI, BUAUIHLHOI i TpaBHOI
CHUCTEM; LIbOMY X PUTMY TAMOPSAKOBaHA 1 pelienTopHa
YYTJIUBICTh JAHUX OPraHiB i CUCTEM OpraHi3My IO pi3HO-
MaHITHUX TyMOpaJbHUX (akTopiB [9, 13—16]. 3HaueHHs
JI00OBUX PUTMIB Y OaraTbOX BUMAAKaX BaXKJIMBE i IS Min-
0opy 103 i yacy nmpuiiomy JiKapChbKUX IpernapaTiB — Xpo-
Hoteparii [17—20].

BuninbHa cuctemMa (HUPKU) XapakTepU3YIOTbCS YiT-
KOIO 4acOBOIO 30aJIaHCOBAHICTIO (DYHKIIii1, i Ha ChOTOIHI
0COOJIMBOCTI UPKATHOI OpraHizalii i MexaHi3Mu OiopuUT-
MiYHOI peryssiiii HUPKOBUX (yHKIiN BUKIUKAIOTh KBaBY
HayKOBY 3alliKaBJieHicTh [21—26]. Sk Bimomo, y rpyIry 3a-
XBOPIOBaHb i3 BUCOKUM PU3NKOM ypakK€HHSI CEepleBO-CY-
nuHHOI cucteMu (CCC) BXoaATh pi3Hi HO30JIOTiYHI (hopMu
maToJiorii HupoK [27—31].

Bropunna aprepianbHa rinmepreHsis (Al) y mitein y
MepeBaXKHiil OUIBIIOCTI BUIIAIKiB Ma€ HedpoJoriyHe Io-
XOJI’KEHHSI, a MiABUIleHUI apTepianibHuit TUCK (AT) € on-
HUM i3 CUMIITOMIB XBOPOOU HUPOK, MEPEBAXHO TJIOMEPY-
snonedpury (I'H). Axuro Ha nmoyarkoBomy etarni 'H — 1ie
iMyHO3anajibHe 3aXBOPIOBAHHSI HUPOK 3 YPakKE€HHSIM KITy-
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0O0UYKiB, KaHaJbliB Ta iHTEPCTUIIi0O, TO B IOJAJbIIOMY
JIOCUTh HIBUJIKO PO3BUBAIOTHCS TMOPYLIEHHSI MEXaHi3MiB
peryJisiii KpOBOTOKY, IKi TPU3BOASATH 1O CUCTEMHOTIO ypa-
JKeHHsI opraHis, i B nepiry yepry CCC [32—35]. ATl yac-
TO CYIPOBOMIXXYE XPOHIUHY XBopoOy Hupok (XXH) a6o
Hedporarii Mpy iHIIMX 3aXBOPIOBAHHSIX; OS] i3 3a0e3-
MEeYEeHHSIM KOHTPOJIIO T03aKJIITUHHOTO 00’€My PiIMHU B
OpraHi3Mi HUPKU MPOAYKYIOTh Ba30KOHCTPUKTOPHI pevo-
BUHU (peHiH, eHOOTeIiH, mpocTaraanauH E) i Bazogumara-
Topu (OKCHI a30Ty, mpocTarjanauH Flo i KiHiHK) i € Bim-
MOBidaIbHUMM 32 CTaH NepuGepUuIHOro CyaIMHHOTO OIOpY
[36, 37].

[ neHTpalibHOI i mepudepuyHoi reMOAMHaAMIKU Y
xBopux Ha I'H 3 AI' € xapakTepHUM IPOrpeCUBHE 3MEH-
LIEHHS YIapHOTo 00’eMy il yIapHOTo iHAeKCY i, SIK HacJli-
JTOK, HU3bKi IMTOKa3HUKKU XBUJIMHHOIO 00’€MY KPOBOTOKY It
00’€MHOT MIBUAKOCTI BUKWIY KPOBi; HaOLIbII 3HAUYIIIMX
3MiH 3a3Ha€ 3araJibHUil IepudepuyHuii ommip, 1o o0y-
MOBJTIOE IIBUAKUI PO3BUTOK PEMOJICIIOBAHHS 1 AMJIaTaliii
miokapna B mamieHTa [32, 37]. Y Toii xe vac mist Al' ipu

Hedponarisx xapakTepHOIo € Majla aMIUTiTy1a MixX CUCTO-
JIIYHUM i 1iaCTOJIYHMM TMCKOM, MEHII BUpaxkeHi MposiBU
rineptpodii cepiieBoro mM’si3a il MOpyIIeHHs HOro cKopo-
yyBaJIbHOT (DYHKIIii, 1110 BUHUKA€E 3HAUHO TMi3Hiiie |38, 39].

AT mpu XXH cynpoBomxyeTbcst BuliuM AT i3 mopy-
LIEHHSM HOTr0o IMPKAaIHUX KOJUBAHD i BipOTiTHO MEHIITUM
3HAYEHHSIM BEJIMYMHU PAHKOBOTO MiTiOMY, IO TIPUCKO-
pIO€ BUHUKHEHHSI CTPYKTYPHO-(YHKIIIOHAJTBHUX 3MiH i3
00Ky opraniB-mimeHeir. PiBenr AT i iioro moboBa KpuBa
npu Al, ooymosneHiit XXH, 3anexars Bing 3HUKEHHS pOJIi
BEreTaTMBHOI HEPBOBOI CUCTEMM i MepeBakKaHHSI I'yMO-
pajibHUX (hAKTOpPiB, Y TOMY YMCJIi PEeHiH-aHTi0TeH3MHOBOI
CUCTEMM; Y OUIBIIIOCTI XBOPUX ITOKA3HUKM, 110 XapaKTepu-
3yI0Th HaBaHTaXeHHs Ha HUPKOBi cynuHu i CCC 3arajiom
BIIPOIOBX M00M, CYTTEBO BUIIL 3a CEPEAHI 3HAYEHHS TTPU
HEJIOCTaTHbOMY CTyNeHi 3HMXeHHs1 AT y HiuHMit yac [34,
36, 37]. CaMme TOMy IpM3HAYEHHSI aHTUTINIEPTEH3MBHUX
MpernapariB Mpyv 3aXBOPIOBAHHSIX HUPOK Mependayvae 3a-
CTOCYBaHHSI OiTbIIIOI JO3M HA Hi4, a TIPU OJHOPA30BOMY
MpUIOMi — TaKOX yBedepi [45].
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CumnromaTtuuHa Al ipu 'H xapakrepusyerbes 3a10-
BiJIbHOIO CY0’€KTUBHOIO MEPEHOCUMICTIO; It Hei Xapak-
TepHi BUCOKMIA piBeHb AT ynpomoBx 100U i MOPYIIEHHS
JOOOBOTO PUTMY 3 HEIOCTATHIM 3HMKEHHSIM 1OT0 BHOYI It
HiuHO1O TinepreHsieto. [TopyiieHHsT 7OOOBOrO PUTMY T10-
CWITIOEThCS 31 30ibiIeHHsIM ctyrieHst Al [40]. Pesynbratn
nociimkernHs: O.4. [TinmypHsik (2021) [41], mpucBsiueHOTO
0COOIMBOCTSAM IMpKamiaHHUX puTMiB misutbHOCTI CCC,
CBiIUaTh, 110 B IIKOJISIPIB i3 HE(PPOJIOTITYHOIO MATOJIOTIEIO
BiICYTHI BipOTimHi 3B’SI3KM YaCTOTH CEPLEBUX CKOPOUYECHD 3
nokazHukamu AT i HasiBHA 3HAYHA 3aJIEXHICTh 1iacTOMiu-
Horo aptepianbHoro Tucky (JAT) Bin mapacuMmnaTHYHOI
peryJsiii 3 HalBUILUMM KOPEISITUBHUM KOoe(hilliEeHTOM MixX
HuMu — R = —0,74; p < 0,05. TakoX BCTaHOBJIEHO, 1110 B
JiTeil i3 He(hpOJIOriyHOIO MATONOTIEI0 CIEKTP KOPEIsITUB-
HUX 3B’SI3KiB MiX IMOKa3HUKaMU1 10OOBOTO MOHITOPYBaHHSI
apTepiaIbHOTO TUCKY MICTUTh 3HAYHO MEHIIY KiJTbKiCTh
BipOTiZHMX acolialiil, HiX y AiTell 3 iIHIIMMM IIpUINHAMU
AT lennuit cucroniyauit aprepianibHuii Tuck (CAT) maB
BipoTigHi Kopersiii i3 HivHoro BapiabenbHicTIO CAT i IAT
(R=0,84 i R = 0,81 Bimnosigxo, p < 0,05). IIpuseprae
yBary NoKa3HMK Hi9YHOTo 3HMKeHHS AT, 1110 KOpeJtoe Tilib-
Ku 3 BapiabenbHicTio feHHoro JIAT (R =0,81; p <0,05).

KoxHiii cucteMi opraHiamy JIIOAMHU TpUTaMaHHi SIK
CBO1 0COOJIMBOCTI OiOPUTMiB, TaK i YMOBHU X IOPYILIEHHS —
JNECUHXPOHO3 (YacoBa IMCKOOpAMHALIST (yHKIIIN i oca-
OJIEHHS MPOLIECIB i3 MEBHUM HEY3TO/KEHHSIM 0i0pUTMOJIO-
riyHUX TposiBiB). JIeCUHXPOHO3 — 11¢ BUJL XPOHOTIATOJIOT,
BiH € maTodi3iooTivHO OCHOBOIO TIEBHUX XBOPOOIMBUX
CTaHiB, TPOBICHUKOM 1IiJIOT HU3KU (PYHKITIOHATBHUX PO3-
JIafiB i CynmpoBOKYE mepedir 6baraTbox 3axBoproBaHb [40,
42—44], 30kpeMa, Y BUIUIbHIN cucTeMi (HIPOK), IO peTy-
JIIOE BEJINKY KiJIbKICTh UIMPKATHUX MPOILECiB, CIIOCTepira-
€TbCSl BUCOKA YacTOTa JEeCMHXPOHO3iB. Tak, 3BUUHE cevo-
YTBOPEHHS 3aJIeXKUTh Bill yacy 1001, KOHIIEHTpallii B KPOBi
TOPMOHIB TOII0; MaKCHMMaJIbHa aKTUBHICTb CEUOBOTO MiXy-
pa crioctepiraeTbces o 15—17-1i roarHi, a HUPOK — Ti3HillIe,
0 17—19 ron BumineHHs 3 opraHizmy (ocdaTHux coneit i
OiJIKa MOMITHO 3MEHIIYETbCS B PAHKOBI i J€HHI FOJIUHMU;
KOHIIEHTpallisl i0HIB KaJjilo B ce4i MaKCUMasbHa BpaHILl 1
MPOrPEeCUBHO 3HUXKYETHCS Y BEUipHill yac, ToMi sIK eKCKpe-
11is1 iOHIB HATpIlO MOCSTAE MIKOBOTO 3HAYEHHS OIMOJIYIHI.
Akpoda3za miype3y, eKCKpellii i0HIiB HaTpil0 IpuIamza€e Ha
IPOMiKOK Bif 15-1 go 23-i romuHM, a KIIyOOUKOBOI (hiJib-
Tpailii — Ha 0TI paHHINK yac, 6am3bKo 11-1 romg. OTxe,
MPAaKTUYHO OYyIb-5IKE€ 3aXBOPIOBAHHS HUPOK BUHUKAE B
pe3yJbTaTi JeCUHXPOHO3Y 3 IMOPYIIEHHSIM J000BOTO PUT-
MY CEUOYTBOPEHHSI, TIPU SIKOMY 3CYBa€eThCs akpodasza [13].
MoXxJIMBUM MpPaKTUYHUM 3aCO00M ISl 30€peKeHHsT Ha-
SIBHUX (DYHKIIM Ta X MpodiIakTUKY € HopMati3allisi/Bii-
HOBJICHHSI KPOBOTIOCTauaHHsI He(POHY, 1110 BUKOHYETHCS
3a JOIMOMOTOIO iHTiOITOPiB PEeHiH-aHTI0TeH3UH-AJIbI0CTE-
POHOBOI CUCTEMH Ta, OCTAHHIM YacoM, iHTiOITOpiB HATpili-
[JIFOKO3HOTO KOTpaHCIIopTepa 2-ro THITY.

BMcHOBKMU

IlepeBaxkHa OLMBIIICT, HAYKOBUX OOCIIIXEHb 30Cepe-
I>KeHa Ha BUBYEHHI IIEPBUHHOI apTepiajbHOI TiIepTeH3ii, y
TOM Yyac SIK paHHi 3MiHM B 0iOpUTMaXx disUTbHOCTi BUILIBHOI

CUCTEMM (HUPKM) JiexKaTh B OCHOBI BTOPMHHOI apTepiajib-
HOI TinepTeHsii.

HasiBHi pe3yasraT KJIiHIYHUX JOCTIIKEHb BKa3ylOTh Ha
CYTTEBUI BIUIMB XpOHOOIOJOTIYHUX (DAKTOPIB i XpOHOTHUITIB
JIIONMHU Ha (hOpMYBaHHSI TIOPYILIEHb 3 OOKY BUILIBHOI CUC-
TeMU (HUPKU) Ta HAsSIBHICTb B3aEMOOOTSIKYIOUMX TaTodizio-
JIoTiyHUX YMHHUKIB 3 60Ky CCC Ta eHIOKPUHHOI CUCTEMU.
Y Toi1 ke yac HeMae J0CTaTHbO MEPEKOHINBUX JaHUX 111010
e(PeKTUBHNX METOMIB MiarHOCTUKM IECHUHXPOHO3IB BUOIIb-
HOI cucTeMu (HUPKH), BCTAHOBIICHHS iX OCOOJIMBOCTE B
0cCi0 pi3HUX BIKOBUX KaTeropiii, 0COOJMBO AUTSIYOTO BiKY, i
3aCTOCYBaHHSI 3aC00iB KOPEKIlil Ha CTalii BUSBICHHS paHHIX
MOpYILIeHb 3 OOKY BUIUIBHOI CUCTeMU. €IMHUM TMPaKTHU-
HMM 3aXOJIOM Ha CbOTO/IHI € MPU3HAYEHHSI OLIBIIOT 103U aH-
TUTIMEPTEeH3MBHUX TMpenapariB Ha Hi4u [UId 3arodiraHHs pe-
ajizallii KapaioBacCKyJISIPHUX PU3KKiB ITPU XBOPOOaX HUPOK.

Konduikr inTepeciB. ABTopu 3asBISIOTH TIPO BiICYT-
HicTb KOHMJIIKTY iHTepeciB i BjlacHOI (hiHaHCOBOI 3alliKaB-
JIGHOCTI IIpX ITiATOTOBIIi JAHOI CTATTI.

BHecok aBTopiB y po00oTy Haj crarTelo. bespyk B.B. —
KOHIIEMIIis Ta AU3aiiH poOOTH, MOIIYK i 00poOKa MaTepi-
ajiiB, HaMMCaHHS TeKCTy; léanos /[./]. — molIyK i 00podKa
MaTepiaaiB, HanmucaHHs TeKcTy; [llkpobaneus 1.J]. — 10-
LIyK 1 00pobKa MaTepiaiiB, HaITMCaHHS TEKCTY.
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Chronobiological aspects of the excretory system

(review)
Abstract. The paper examines the issues of circadian rhythms
functioning and their significance in the regulation of physiolo-

disturbances and their relevance in the age aspect are shown. The
value of chronobiological aspects in the functioning of the ex-

gical processes of the excretory system. The article deals with the
issue of desynchronosis, its causes and effects on the physiologi-
cal processes of the excretory system in children. The practical
significance of chronobiological aspects, their dependence on
both individual and population factors, the dynamism of such

cretory system and the expediency of continuing scientific and
practical research in this direction of medical science were em-
phasized.

Keywords: circadian rhythms; desynchronosis; excretory system;
children
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"BYKOBUMHCBKINM ASPXKQABHU MEANYHM YHIBEPCUTET, M. YepHiBLji, YkpaiHa

2YKpQiHCbKMK HQYKOBO-AOCAIAHWM IHCTUTYT MEAMLIMHM TPAHCTOPTY, M. Oaeca, YkpaiHa
SHaLIOHQABHMI YHIBEPCUTET OXOPOHM 3A0P0B ‘S YikpaiHu imeHi .. LLyrika, m. Kuis, YkpaiHa
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PeryAqatopHi MexaHiaMmu NIATPUMKU
romeocTtaasy IOHiB HATPIIO

For citation: Pocki. 2022;11(3):175-180. doi: 10.22141/2307-1257.11.3.2022.378

Pestome. 3a 3aranbHUM HQYKOBMIM BU3HAHHSIM, YMICT iOHIB HQTPIKO B OPraHi3Mi 3400 0BOI AKOAMHN € AOCUTH
MOCTIVIHUM, cepes 6aratorpAHHMX GIOAOTYHX YHKLUIV LIbOrO eAEKTPOAITY YHACTb Y MIATOUMLI BOAHO-CO-
ABOBOIrO roOMeOoCTQ3y € HAMBQAXKAMBILLIOK. BIAXUAEHHST Bis, HOPMQABHOIO PIBHST IOHIB HQTPIKO B MAQ3MI KPOBI €
HQMOGIABLL MOLUMPEHVMIM MOPYLUEHHSIMMN EAEKTPOAITHOIO OAAQHCY B KAIHIYHIV MEAMLIMHI, OAHAK AMIIOHIT LLje
3QAULLIAKOTECST QKTYQABHUM MOEAMETOM AOCAIAXKEHb, 30KPEMA IX MATOreHeTUYHI ACneKT T MOXAUBOCTI
HAPMAKOAOTTYHOI KopeKUil. HATPIN, Ik @AEKTPOAIT, € OCHOBHUM AAST 06 EMY MO3AKAITUHHOI PiAVHY, YMICT
SIKOrO 3BOPOTHMM YUHOM OB SI3QHMN i3 CEHOBOK EKCKPELED iIOHIB HATPIKD. [OMEeOCTa3 HATPIKD XKOPCTKO
PEryAtoeThCS. Y peakuisix 3a6e3neyeHHs1 HaTpieBOro 6QAQHCY B OPraHi3Mi MpoOBiAHY POAb BIAIMPAKOTE HUP-
K1, 3MiHWN QYHKLJIOHQABHOIrO CTQHY SIKMX OMOCEPEAKOBYIOTHCSI Yepe3d Aio 6Q3UCHUX HEMPOryMOPAAbHUX
PETYASITOPHUX CUCTEM. [ONOBHI HUPKOBI rOMeOCTATUYHI MPOLEeCH — KAYOOYKOBA QiABTOQALLST, KAOHAQABLIEBA
peabcopbLuis T cekpeLisi MQKoTb BUDILLIAALHE 3HQYEHHST ANST BUBEAEHHSI HOAAVLLIKY IOHIB HATPIIO Y 1IOro
36epeXkeHHSsl B OPraHiami. BOAHOYQC BCTAQHOBAEHO, LLO TAKOXX € | eKCTPQPEHAAbHI MEXQAHI3MU, SIKI LLe MPO-
AOBXYIOTb BUBHATUCSI. binbLLe TOro, 3QBASIKN HU3L AOCAIAXKEHD ICHYE MPUIYLLEHHSI, LLO IOHW HATPIKO MOXXYTb
36epiramcs B TKAHWMHAX OPraHiamMy 6e3 BIAMOBIAHOI 3QTPUMKM BOAM ANST Bydepn3aLii eAeKTPOAITY. bepyyun
AO YBQAry y4QCTb HUPOK Y MIATPUMLUI QYHKLIOHOABHO-METABOAIHHMX B3AEMO3B SI3KIB Y HOPMI i B DO3BUTKY 1O-
EAHQHYIX 3 IHLLIVIMW OPrAHAMM MATOAOTHHUX CUHAROMIB, MOXXHQ NMepeAbQYUT KOPEASILIKO AKTUBHOCTI BCTA-
HOBAEHWMIX | HOBMX MQPKEPIB MO3AHMPDKOBUX MEXQHI3MIB i3 PEAYKTOPAMM BOAHO-EAEKTOOAITHOrO OOMIHY, KiH-
LieBi epeKTn sikmx OrnoCepeAKOBYHOTLCST YepPe3 3MIHN QYHKLIOHQABHOIO CTAHY HUPOK. OLIHKO AOAQTKOBMX
HATPIVNPETYAMOBAABHUX CUCTEM € MEePCMNEKTUBHUM QKTYAALHUM HQAIMPSIMOM AAST PO3LUMPEHHS YSIBAEHb PO
MeXQHI3MU CTAAOCTI EAEKTPOAITIB TA BOAU.

KAIO4OBI CAOBA: roMeoCTa3 IOHIB HATPIKO, HUPKIM, MEXAHI3MIM PEeryAsLlil

3a 3araJlbHUM HAayKOBUM BU3HAHHSM, YMICT iOHiB Ha-
Tpir0 B OpraHi3Mi 310pPOBOI JIOAWMHU € JOCUTH MTOCTIHHUM.
Hartpiii € 0OCHOBHUM ITO3aKJIiTUHHUM KaTiOHOM, IO BU-
3HAYa€ OCMOJISIPHICTh IUIa3MU Ta MiATPUMYE O0’€M BHY-
TPIlLLIHBOCYIMHHOI PiIMHU, OEpe y4acTh Yy PEryJisiiiii BOAHO-
€JIEKTPOJIITHOrO OajaHCy, KMCJIOTHO-JIYXKHOI piBHOBAaru,
30yIJTUBOCTI M’SI30BUX i HEPBOBUX KJIITUH, y TPaHCIOP-
Ti TIOXXMBHUX PEYOBUH i CyOCTpaTiB uepe3 IIa3MaTU4HI
MeMOpaHU KJIITHH, PeryJsiii apTepiaTbHOrO TUCKY.

BinmoBimHO mO cBO€il (hi3ioJOriYHOI pOJIi MigBUILE-
HUI1 yMICT iOHIiB HATpil0 B OpraHi3Mi IPOBOKYE I1aTOJIO-
riyHi Mpoliecu, Mepul 3a BCe apTepiajbHy TilepTeH3ilo B
OinbiiocTi goneit. HemoctaTHsa eKckpellisl iOHIB HaTpilo
HUPKaMU TIPU3BOAUTH J0 30iIbIICHHSI 00’€MY MO3aKJIi-
TUHHOI PIAMHU TIPU CIOXUBAHHI BEJIMKOI KiIbKOCTI COJi
Ta TOAAJIBIIIOTO IMiABUIIIEHHS apTepialbHOTO TUCKY Yepe3
301IbIIEHHST CEPLIEBOrO BUKUAY Ta aJalTUBHE 301IbIIEH-
Hs1 nepudepuuHoro onopy [1, 2]. nepHaTtpiemiss (Bu-
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3HAYAEThCSl K IIJIa3MOBa KOHIEHTpallisl iOHiB HaTpilo
BUIlIe Bi 145 MeKB/J) iHAYKYE YTBOPEHHS MPpo3anajlbHUX
LIMTOKIHIB, 1110 MOXe MPU3BECTU J0 3allajieHHs CYIMH Ta
HUPOK, 3CYBY CIiBBIIHOIIIEHHSI TUCK/HATpPiilype3, pO3BU-
TKy HedpomnaTii Ta rineptoHii [3]. YHacninok HanMipHOTO
CTMOXMBaHHS i0HIB HaTpito MoauGiKyeThCcsl MiKpobioTa
KUIIEYHWKA, BIAMOBITHO, 30iIbIIYETHCS CHUCTEMHE 3a-
MaJibHe CepemoBUIIe, 0 TaKOX MpUTaMaHHe TallieHTaM
i3 cepleBO-CYIMHHOIO TTAaTOJIOTiEI0, 30KpeMa 3 apTepiaib-
HOIO rinepreHsiewo [4, 5].

lonn Hatpito OepyThb ydacTb B iMYHOMOMIYIIOIOUMX
dyHkuigx kaituH [6]. JocmimkeHHsT mokasanu [7], mo y
XBOPUX Ha PO3CITHUI CKJIEpO3 30LIbIIYETHCS BMICT iOHIiB
HaTpilo B TOJJOBHOMY MO3KY. HakonunueHHsI ioHiB HaTpiio B
LiepeOpasibHiii TKAHWHI MTPU LILOMY aBTOIMyHHOMY 3aXBO-
pIOBaHHi, BUSIBJICHE MIPU MarHiTHO-PE30HAHCHIIT ToMOrpa-
¢ii, CBiTUMTH TIPO TE, 110 IMYHHI MPOLIeCU TiCHO MOB’s13aHi
3 KOHUEHTPALIEIO LIbOTO EJIEKTPOJIITY.

Crilika rinepHaTpieMisl iHIYKYE aIlONTO3, MOXKe CIIPH-
YUHUTUA HEOOOPOTHE MOIIKOMKEHHSI KJIITUH/OpraHiB, picT
MyXJIMH i BACOKY CMEPTHICTb |8, 9].

BinxuneHHs Bimg HOpMaJbHOrO pPiBHS iOHIB HATpilO B
IUIa3Mi € HalOLIbII MOIIUPEHUM MOPYIIEHHSIM eIeKTPO-
JIiTHOTrO OajlaHCy B KJIiHIYHIM MEIWLIMHI, OOHAK MM3iOHii
e 3aJIMIIAIOTLCS aKTYaJbHUM IPEIMETOM IOCHTiIKEHb,
30KpeMa iX MaTOreHeTUYHi acleKTU Ta MOXJIMBOCTI (hap-
MakoJioriyHoi Kopexitii [10—12].

Harpiii, IK eJeKTpOJIT, € OCHOBHUM JUIsl 00’€MY IIO-
3aKJITUHHOI PiMHM, 3MiHM $IKOTO 3BOPOTHUM YWHOM
MOB’sA3aHi 3 eKCKpelliero ioHiB HaTpito 3 ceudew. Konm
301UJIBIIYETHCS CUPOBATKOBUI HATpiid, 30iIbLIYEThCS i
OCMOJISIPDHICTD IIIa3MHU, IO aKTUBYE peakilil Ha CIIpary i
CHHTE3 B TriroTajamyci aHtTuaiypeTuaHoro ropmony (A
Y1 apriHiH-Ba30IIpecuHy Wi 30epeKeHHS BOOU B OpraHi3-
Mi. 3a yMoB rinepHartpiemii/rinosonemii AT’ BUginseThest
i3 3aAHBOI YACTKMU Tirmodiza i 3B’SI3y€ThCS 3 peLIeNITOPOM Ba-
30IIPECUHY 2-TO TUIly B KJIITUHAX KiHIIEBOTO BiIiTy AUC-
TaJIbHUX 3BUBMCTUX KaHaJbLIB i 30ipHUX TpyOOUKax HU-
POK, 1O 3aIyCKa€ BHYTPIIIHbOKIITUHHUMN 1UIsIX TAM®,
dochoputoBanHst akBanopuHy-2 (AQP2). Uepes BogHUit
kaHas AQP2 anikanbHOi MeMOpaHu TyOyJIOLIMTIB BoJa Tia-
CMBHO TEPeMilllyETbCSI B KIJIITUHY TIifl 1i€f0 OCMOTUYHOTO
rpagieHTa, ctBoptoBaHoro NaCl i ceuoBUHOMO, 3aJIUIIAE
KJIITUHY Ha 0a3oJiaTepabHill CTOPOHI Yepe3 BOAHI KaHaIl
AQP3 i AQP4 i takuM ynHOM peabcopOyeTHCS B HUPKaX.
PesynbraTroM 1IbOTO TIPOIIECY € YTBOPEHHS KOHIIEHTPO-
BaHOI YU TilEpOCMOTUYHOI Ceyi i, 3peITol0, JOCATHEHHS
BOJIHO-€JIEKTPOJIiTHOro 6anaHcy [13].

Hist A" ypiBHOBaXKy€TbCSI HU3KOIO 0i0JOTYHMX YMH-
HUKiB, Takux sk npoctariaHauH (PG) E2, OpagukiHiH,
nodaMiH, eHmoTeiH-1, aleTWIXOJiH, emigepMalbHUI
dakTop pocty Ta mypuHu. BogHouac MexaHiZaMOM HOpMa-
JTi3anii 06’eMy IIUPKYITIOI0Y0I KPOBi IK OCHOBHOTO pery-
JISTOPHOTO TapaMeTpa Y BilllOBilb Ha TilepHATPiEMIlO €
MepBUHHE 30UIbIIEHHST €KCKpellil i0HiB HaTpilo TiepeBax-
HO 3a paxyHOK IIPpUTHIYEHHS oro peabcopOilii B KaHaIb-
LSIX, 3aJIEXHOI Bil aKTUBHOCTI anbmocTepony. AL gacto
BUBLIBHSIETHCS OJHOYACHO 3 aJbIoCTepoHOM. MiHepaiio-
KOPTUKOITHUIA TOPMOH aJbAOCTEPOH, SIKUM € KIIOUOBUM

peryiasTopoM 6araToakTOpHOI peryJsilii HaTpieBOro oo-
MiHY, BUPOOJISIETHCS B KIIYOOUKOBIM 30Hi KOpY HATHUPKO-
BUX 3a7103. KpiM BIUIMBY Ha HUPKU, aJIbAOCTEPOH MOAYIIOE
TPaHCHOPT iOHIB KaJjlilo Ta HATPilO B CJMHI, MOTi, emiTemil
IVXaJIbHUX NUISIXiB Ta piguHi ToBCcTOI KMIku. OcHOBHA
(byHKI1is1 a1b10CTepOHY TOJISITAE B il HA KiHLEBI AMCTab-
Hi KaHaibli Ta 30ipHi TpyOOUKM HE(POHIB, 1110 CIPUSIE
peabcopO11ii ioHiB HATPiIO Ta BOAU, eKCKPELIil i0HIB KaJlilo,
a TaKOX KHCIOTHO-JIy>)XHOMY OarnaHcy. [ns BUKOHaHHS
3aBJaHHs 1100 MIATPUMKN HATPiEBOTO rOMeocTasy ajb-
JIIOCTepPOH BIUIMBA€E Ha allikajJbHi eIliTeliaJibHi HaTpi€Bi
kaHanu (ENaC), nacocu HaTpiii-Kaji€eBoro ooMiHy, 30-
kpema Na'/K*-AT®a3y 06a3onarepajbHOoi MeMOpaHu,
BUKJIMKAIOUM 3arajbHe 30iIbIIEHHST TpaHCEIiTeaialbHO1
peabcopOiiii ioHiB HaTpito [14]. Peryniotoun rpamieHT io-
HiB HaTpito B He(POHIi, aIbIOCTEPOH 30iJIbIIIYE/3MEHIITYE
peabcopO11ifo BOAM, TUM CAMUM POOUTH CBilf BHECOK Y pe-
TyJIsiio 00’ €My MO3aKJIITUHHOI PiIMHU, MTIATPUMKY apTe-
piajgbHOTO THUCKY [15].

Cepen IHIINX pPeryaaToOpiB peabCopOIIii i0HIB HATpPIiIO
Ta IITPUMKM BOIHOIO OajaHCy BapTO HAa3BaTU PEHiH-
anriorensuHoBy cucteMy (PAC). Kpim moGpe Bimomoi
cucrtemHoi PAC, HasBHicTh nokanbHux PAC Oyio 3apee-
CTPOBaHO B 0araTboxX TKAaHWHAX, BKJIIOUA04M HUPKHU [16].
B ymoBax, koinu PAC HaamipHO aKTHBOBaHa, ii HaTpiiiza-
TPUMYBaJibHa [i OINOCEpPEeIKOBaHa BHYTPIIIHbOHUPKO-
BUMHU 1 MO3aHUPKOBUMU MexaHi3MaMU. AHTioTeH3uH Il
(Anr II), axuii 3HaUHOIO MipOIO MPOAYKYETHCS B IPOKCH-
MaJIbHUX KaHaJbIISIX, YUHUTh CTUMYJIIOIOUY Jit0 Ha TpaH-
CIOPT iOHIB HATPitO B GaraTbox cermMeHTax HedpoHa LIS -
XOM 3B’s13yBaHHA 3 peuentopaMu AHT Il 1-ro Tumy (AT 1)
IUTa3MaTUIHOI MeMOpaHU. Y KOPTUKAJIbHUX 30ipHUX TPY-
o6oukax yepe3 peuentopu AT 1 30iIbIIYETHCS TPAHCIOPT
eJIEKTPOJITy 4epe3 allikaJbHi HATpi€Bi KaHalIu; y BHY-
TPIllIHii1 MO3KOBiii pedyoBuHi AHT Il mocuiioe TpaHcnopT
CEUOBMHHU, CHPUIIOUM 30ilblIeHHIO peadbcopOilii iOHIB
HaTpito Ta Boau. Lle cBimUMTh Mpo Te, 110 aKTUBALIis pe-
nenTtopiB AT 1 y HUPKOBUX KaHAJbIISIX € 3aXUCHUM MeXa-
Hi3MOM [J1s1 301IbIIIEHHS peadcopOllii i0HiB HATPilO, KOJIU
00’€M MO3aKIIITUHHOI PiTIUHM 3HAXOIUTLCS ITiJI 3aTPO30I0.
CriekTp BHYTPIllTHBOHMPKOBOI ii AHT [I BKITIOUa€e TaKoX
MOTY>XHY KOHCTPUKTOPHY Ail0 Ha edepeHTHi apTepionu,
3aBISIKM SIKil 301IBIIYETHCS KaHajblieBa peadbcopOlis 3a
PaxXyHOK TeMOIMHAMIYHUX 3MiH y IEpUTYOYIIPHUX Kalli-
nsipax. KoncrpukropHna niss AHr 11 Ha epepeHTHI apTepio-
JIM TaKOX Bifirpa€ BaxkKJIMBY poJib y CTaOLIi3a1lii IIBUIKO-
cTi Ki1yooukoBoi ¢inbrpaiii (LIK®) i, oTxe, BruiMBae Ha
eJliMiHallil0 HUpKaMU PEYOBUH, EKCKPEllisl SKUX 3a1eKUTh
Bix piBHs LIIK® [17].

[lepBuHHMM Mo3aHupKOBUM edekToM AHT I, 5K pe-
TyJIsITOpa TPaHCKAaHAJIbLIEBOTO TPAaHCIIOPTY iOHIB HaTpilo,
€ CTUMYJISLIS ceKpellii anbaocrepony. CydacHi TaHi CBif-
YyaTh, IO 3arajbHa HUpKoBa mist AHT Il KiTbKicCHO Baxin-
Billla /ISl 3aTPUMKM iOHIB HATpilo, HiXX OMOCEpeaKOBaHi
3MiHaMu ceKpellii aabrocTtepoHy edektu. OnHak KoMOi-
HOBaHa BHYTPIIIIHBO- Ta IMo3aHuUpKoBa misg AHT 11 Ha peald-
COpOIIiI0 i0HIB HATPilO € HAUITOTYKHIIIIOIO CUCTEMOIO 3BO-
POTHOTO 3B’S13KY ISl pEryIIoBaHHs 00’ €My coseil, pimnHu
Ta apTepiaJbHOTO TUCKY.
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Ha Binminy Bin AHr 11, oCHOBHMMM rOpMOHaMU — iH-
ribiTopamMy TpaHCIIOPTY iOHIB HATPil0 B MPOKCUMAIbHUX
KaHaJblsIX HedpoHy € HarpiitypernuHi nentunu (HIT).
[linBuienuit piseHp HII y mma3Mi KpoBi CTUMYJTIIOE €KC-
Kpellilo iOHiB HaTpilo 3 ce4yero MpM TiABUILEHHI 00’eMy
MO3aKJITUHHOI pinvHU. SIK cucTtema ropMOHIB i3 HaTpili-
YpPeTUUYHUM e(deKTOM, 110 TEePEeBAKHO BUPOOISIOTHCS
TKaHWHAMU CEepPIisl, MO3KY Ta HUPOK Y BiIIOBiAb Ha 30iJ1b-
IIeHHSI 00’€MY MO3aKJIITMHHOI PiAMHM, TaKOX BKIIIOUAE
HIT xoHnapoiuTi, eHporeito i KiituH kposi [18, 19]. 1la
poarHa MenTUIiB 3a0e3neuye HaTpillypes, aiype3, Ba3oau-
JlaTallito Tollo Ha npotuBary epekram PAC, anbaoctepoHy
1 cuMnaTUYHOI HEPBOBOI CUCTEMMU.

Jlo moTeHUIMHUX MeXaHi3MiB peryssiii yHKIIii HU-
POK HaJleXuTh cucrteMa okcuay azoty (NO). Brius NO
Ha KaHAJIbLIEBUI TPAHCIIOPT iOHIB HATPilO 3aJ€XUTh Bif
IHIIIMX PETyJsTOpiB, 30KpeMa Bif aKTMBHOCTiI peHiH-aH-
riOTeH3MH-aJIbIOCTEPOHOBOT CUCTEMU. 3a3BMYail BBaxa-
eTbesl, 110 NO TIpUrHivye KaHajiblieBy peadcopOilito ioHiB
HaTpio B3A0BX HedpoHa. Bimomo, 110 B mpoKCcUMaIbHUX
KaHanbplsgx HelipoHaabHa NO-cunTaza (nNOS) Ta eHmo-
temianbHa NO-cuHTaza (eNOS) iHrioyoTs 6a3onaTepaib-
Hy Na*/K*-AT®a3y Ta anikajibHUil OOMIHHUK HaTpilo/
BOJIHIO 3, a TAKOXX MOMY/II0I0Th aKTUBHICTh 0a3onaTepaib-
Horo Na*/HCO, xorpancroprepy. ¥ TOBCTi#i BUCXiIHil
yactuHi neti Tenne NO, gaxkuit moxoauTs i3 eNOS, iHTi-
oye Na*/H* oominHuk (NHE3), a Takox MOXe MpUrHivy-
Batu Na*K*-2Cl- korpancroprep (NKCC?2) amikajabHOT
MeMOpaHu i B KiliThHax macula densa. ¥ kitiTuHax 30ipHUX
Tpy6ouok NO, orpumanuii i3 nNOS, Moxe NMpUrHivyBaTu
ENacC [20].

IIpore Bu3HAHHS TOTO, IO HATpiitype3 (i aiype3) 3Ha-
YHOIO MipOIO 3aJIEXXUTh Bif 00’€MY MO3aKIITUHHOI pimn-
HU, KOHTPOJII0I0Ua (PYyHKIIisS SIKOTO MOJSATAE B MiATPUMIII
BOJHO-COJIbOBOI PiBHOBAaru 3aBOsSKM 3MiHaM HUPKOBHUX
MpPOLIeCiB, HE 3aBaIUJI0 BUBHAHHIO 3HAUYIIOCTI 11Ie OHO-
ro YMHHUKA PeryJsiiii eKcKpelii ioHiB HaTpito. OCHOBHUM
HUPKOBUM MEXaHi3MOM MpPU HAMJIMIIKY MO3aKJIITUMHHOT
pinuHu € 30inbmeHHs HIK® mix BrnuimBom mepeacepi-
HOTO HAaNTPillypeTUYHOIO TOPMOHY, IKUI BUIIISIETHCSA Y
BiAITOBiAb Ha 30iIbIIEHHS 00’€MY KpOBIi, 110 HAAXOIUTH
0 ceplsl i CIPUYMHIOE PO3TITYBaHHSI CTiHOK Mepel-
cepab. BinmoBinHO 10 KiJIbKOCTI YTBOPEHOTO YiIbTpadib-
TpaTy 3MEHIITYETHCS KaHaJIbIeBa peabCcopOLIist, BHACTITOK
YOTro i0HM HATPilO B CKJIAMi ce4i BUBOISATHCS 3 OpraHi3my.
IlinTBepmKeHHSIM iCHYBaHHS 11Ie OMHOI0, HUPKOBOTO pe-
ryJsiTopa HaTpiilype3y CIyryBajii OTpUMaHi 10Ka3U TOTO,
1110 MepeacepaHUil HATPIMypeTUYHUM NenTUuI i HaTpiiy-
PETUYHUI iHTiOITOp TPaHCHOPTHUX CUCTEM HMPKOBOTO
emitenito, sikuii 3anexHuit Bin Na*/K*-AT®a3u, € aBo-
Ma 30BCiM pizHMMM cuctemamu. Lle Tak Ha3BaHUU Ha
MOYaTKOBUX eTarnax OTPMMaHHSI HAyKOBMX JIOKa3iB i me-
pPEOCMUCIIEHHSI MeXaHi3MiB HaTpiilypedy TpeTiii ¢akTop
MOIYJISIIIII HATpiEBOro OayiaHCy, Hisl SKOro He 3aJIeXKUTh
sk Big LHIK®, tak i Bim piBHSI CTUMYJISITOpa KaHAIbIIEBOI
peabcopO1ii anpaocTepoHy. Yepes TBepIKeHHSI, 110 0TO
HaTpillypeTU4Ha [isl € pe3yJabTaTOM iHTiOyBaHHS HATpili-
KaJIi€BOI MOMIIMY, ILIEH PEryIsiTop BOZHO-COJIHLOBOTO 00-
MiHY MO3UIIOHYETHCS K €HIOTeHHUU yabaiHOMOMIOHMIA

abo puritanicnonioHuii hakrop [21]. BimoMo, 1o cexpe-
11is1 eHIOTreHHOTO yabaiHy onocepenkoByeTbest AHT 11 ye-
pe3 BB Ha AT 2 pelienTopu B KOpi HAAHUPHUKIB [22].
Binkputtsi eHmoreHHoOro auritanicriogioHoro gakropa/
daxkTopiB Ta PO3KPUTTA ioro ¢i3iojoriyHoi i maTodisi-
OJIOTIYHOI POJIi CIIyTyBaJIO TTOIITOBXOM JIJIsI JOCIIiI>KEHHST
Oe3rnocepeiHiX peHAJIbHUX MEXaHi3MiB HaTpiilypesy 3a
BiZICYTHOCTI 3MiH HIPKOBOI TeMOIMHAMIKY IIPH ITiIBUIIIE -
HoMy 00’emi pimunau [23].

IIporsarom aecsituiite Na* /K -AT®da3a BU3HAUAETHCS
OJIHI€10 3 MillleHe}l HUPKOBOI PEryJIsllii coJieil B OpraHi3Mi.
CurHanpHa (QyHKIIiSI HaTpili-Kaai€eBOi MOMIIU, SIKa MOXeE
perymoBatucst Jirangamu Na'/K*-AT®a3u (kapaioro-
HIYHUMMM CTepoilaMM Ta aKTUBHUMHU (popMaMu KHCHIO),
3apa3 OTpuMaJjia IIMPOKEe IMiATBEp/XKEHHS Ta 3a0e3reuye
0a3oBe PO3YMiHHSI PEryJisiilii HaTpPiEBOro OOMiHY Ipolle-
caMi B NPOKCUMAJBbHMUX KaHAJBLSIX HUPOK [24]. Bapto
BiI3HAYUTHU, 1110 TIPIOPUTET Y JOCITIIKEHHSIX yabaiHOBUX
HUPKOBUX MeXaHi3MiB HajexuTh npodecopy b.A. [Tax-
MypHOMY, 3aBimyBady Kadeapu ITaToJIOTidyHOi (iziosorii
YepHiBELIBKOTO MEAUYHOTO iHCTUTYTY, IIpY BUBYCHHI Xa-
paxTepy i MexaHi3My [ii cepLieBUX IJ1iKO3UIiB — CTpodaH-
TUHY i KOHBAJIITOKCUHY Ha MisJIbHICTh HUPOK i BOTHO-CO-
JboBUIA 00MiH [25]. Tak, HUM OyJ10 BCTAHOBJIEHO, 1110 MIPU
eKCIepMMEeHTabHiii HEZOCTAaTHOCTI KpOBOOOIry HeMmae
KOpeJsii MixXK 3MEHILeHHSIM BHUAUIEHHSI HUPKaMU iOHIB
HATPil0, BOAH i MiABUILEHHSIM TUCKY B TOPOXHIiiA BEHI YK
npaBoMmy niepencepni. Lleit ¢gakT BHKIIOUAE NepeBaxkHY
pPOJIb MO3KOBOTO i MepeacepaHOro HaTPiypeTUIHUX Trop-
MOHIB y peakilii HUPOK Ha BOTHO-COJIbOBI HaBaHTaXKEHHSI
MPU HEIOCTATHOCTI KpoBooOiry. BomHouac min BrimBoM
[JIIKO3WIIB Aiype3 i HaTpiilype3 IiABUIIYBaINCh 0e3 3MiH
THCKY B MOPOXHIiil BeHi i mMpaBOMy Mepeacepai, a TaKoxX
HUPKOBOro kpopoobiry ta IIIK®. ExcTpakapaiaabHa gis
CeplieBUX MIiKO3UAiB OyJia MOB’s13aHa 3i 3MEHIIIEHHSIM Ka-
HaJblieBOi peabcoOllii, CympoBOIXKYBalach 3HMXKEHHSIM
akTUBHOCTI MeMOpaHHOi AT®a3u, TKAHUHHOTO JTUXaHHS
i OKMCHIOBaJIbHOTO (hochOpUIIOBAaHHSI B HUPKaxX i 36epi-
rajachb He3aJleXKHO Bill 3MOJIeIbOBAaHOI aKTMBHOCTI HEHpPO-
TYMOPAJIbHUX PETYJISITOPiB BOAHO-COJbOBOI PiBHOBATM 3a
YMOB JIeHepBallii HUPKH, TirnodizeKTomii Ta BUIAIICHHS
HaJIHUPHUKIB.

bepyun 1o yBarm BCTAHOBJIGHY CUTHalbHY (YHK-
mito Na*/K*-AT®a3u, BHYTpilTHBOHUPKOBI MeXaHi3MH
HaTpiitype3y Ta MapKepH iX TTOpyIIeHb IMTPOIOBXYIOTH ITiKa-
BUTHU OocaigHuKiB. CIIOXXMBaHHS COJIi Ta BHYTPIITHbOKJIi-
TMHHA KOHLIEHTpALIisl i0HiB HAaTPil0 € OCHOBHUMMU PeryJsi-
TOpaMu CUHTE3y Ta BUBLJIbHEHHSI HUPKOBOIO nogaminy. ¥
MPOKCUMAJIbHUX KaHAJIbISIX He(POHA i B TOBCTIil BUCXi/-
Hiit vactuHi neti [eHae npu 38°s13yBaHHi nodaminy 3 D1-
pelenTopaMM TaKOX 3MEHIIYEThCS TpaHCKaHaIbIIEBUI
TPAHCIOPT iOHIB HATPil0 BHACIIIOK iHTiOyBaHHS HaTpili-
BOIHEBOr0 OOMiHHUMKA amiKaJbHOTO eMiTeito i 6a3aibHOT
Na*"/K"-AT®a3u [26]. Lleit moaBiiitHMit BIJIMB, pa3oM i3
30ibIIeHOO MM BIiMBoM aodaminy LIIK®, 3a6e3neuye
BiIMOBITHY O IOTPed OpraHi3My peryJsIiliio ITO3aKJIiTHH-
HOTO 00’€My.

[IpucyTHiCTh B ceui TaKMX HATPiAypeTMIHMX ITeTITH-
IiB, SIK ypOTYaHUTiH Ta TyaHiJIiH, mepeadadmia Te, 1o I
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MEeNTUAN TaKOX MOXYTb MOXOAUTH 3 HUPKOBOI TKAHUHU.
OTpuMaHi JaHi 1010 B3a€EMOii MiXK HUPKOBUM ypoOrya-
HiUTiHOM Ta DI1-peuentopaMu 103BOJISIIOTH MPUITYCTUTH,
1110 iCHYE X CUHEPTi3M JUIsI 30UTbIIEHHS eKCKpellii HaTpilo.
AOepaHTHa B3aEMOJIiSI MiXk HUPKOBMM YpPOTYaHIJTiIHOM Ta
DI1-nonioHuMuM peniennTopaMyd MOXKE BimirpaBaTul poib y
MOPYILIEHHSIX BOIO- Ta iOHOPETYTIOBAIbHOT (DYHKIIiT HUPOK
i ITaToreHesi apTepiaabHOI rirepTeHs3ii [27].

Ilopymenwnii 3B’s1I30K MizK €KCKpPEIIi€I0 i0HiB HATPIIO Ta
20-rigpokcieiiko3aTterpacHoBolo kKuciaorow (20-HETE)
yrepiie O0yJI0 BUSBICHO Yy XBOPUX i3 CiJIbUYTIMBOIO apTe-
piajbHOIO TilepTeH3i€10, 110 MPU3BOAUTD 10 3aJIEXKHOCTI
eKCKpellii coJieii Big apTepianbHOTo TUCKY [28]. MeTabo-
qit uutoxpomy P450 apaxinonoBoi kuciotu — 20-HETE
BUKJIMKAE Ba30KOHCTPUKILiIO Ta iHTiOyBaHHS TpaHCIOP-
Ty iOHIB HATpil0 B HUPKOBUX KaHaJbLSIX. ABTOPU Iili-
IIIJIX BUCHOBKY, 1110 YYTJIMBICTh apTepiaJbHOTO TUCKY 10
CTIOXMBAHHS COJIi MPU eCeHlialbHil TimepTeH3il Moxe
OyTH pe3yJbTaTOM IOPYIIEHHSI HATPiypeTUYHOTO Me-
xaHi3My, mo 3anexuTts Big 20-HETE. Taxi eiiko3anoinn,
ak PGE 2, PGI 2, PGF 2o, tpombokcan A2, BUKOHY-
I0Th CBOIO PETYJISITOPHY POJib Y HUPKAX Yepe3 peLenTo-
pu, IO eKCIPEeCYIThCs MPaKTUYHO B YCiX Bimaiax He-
¢poHa, 3aBASIKU MiATPUMII HUPKOBOI IeMOAMHAMIiKHU,
KaHaJIbLIEBOTO TPAHCIIOPTY, PeryJisiiii ceKpellii peHiHy,
3MEHIIeHHIO (iOpo3y Ta 3amajieHHs. AHTUAIYPETUUYHUI
TOPMOH, KpiM 30UIb1IIEHHS peabcopO1ii BOAU, CTUMYJITIOE
yTBOpeHHsI HUpKOoBUX PG, i 1e miaTpumye KiiyOOUKOBY
dinprpanito. JdochimkeHHs mokaszanu, mo PG 0epytb
ydacTb y 06e3iiui (izionoriyHuX HUPKOBUX (YHKILI, SIKi
3a0e3IeuyloTh 30aJlaHCOBaHy €KCKpellilo BOAM Ta i0HIB
HaTpito [29].

Takum yHOM, TeOpisl CTAJIOCTi MO3aAKIITUHHUX PiIvH
OpraHi3My TiCHO ITOB’si3aHa 3 METa00Ii3MOM iOHiB HATPIIO.
IIpuitHsaTo BBaxkaTH, 110 BiAMOBiAHE M0 KiIbKOCTI CIIOXM-
BaHHsI COJIi BUBEIEHHSI iOHIB HATPil0 HUPKaMU 3ar1o0iraTm-
Me OyIb-sIKUM 3MiHaM MOro iHTepCTUIiaIbHOTO i I1J1a3MO-
BOro BMicTy. BonHouac y HU31i BUCBITJIEHUX HEIOJaBHIX
JnociiakeHb nmokaszaHo [30], 110 BelMKa KiJIbKiCTh iOHIiB
HaTpilo 30epiraeTbes B M’si3ax Ta ILIKipi 6e3 pornopiiiiHol
3aTpuUMKN Boau. KpiMm TOro, moBrorpuBai JAOCTiIKEHHS
HaTpiEBOTO OaylaHCy B JIIO/Ieil BKa3ylOTh HA HAsIBHICTb €H-
JIOTeHHUX TOINUHHUKIB, SIKi TEHEPYIOTh TXKHEBY Ta Micsu-
HYy iH(ppagiaHHy pUTMIYHICTh HAKOITMYEHHS i0HIB HATpPIilO
He3aJIeXHO Bin crioxkuBaHHs codi [31]. EkcnepumenT Ha
TBapUHAaX JO3BOJWIM MPUITYCTUTH, 11O PIIUHU B iHTEpP-
CTULIII IIKipU € TIMEepTOHIYHUMMU TOPIBHSHO 3 ILJIa3MOIO
KPOBI i 1110 iHTePCTULiaTbHUI OCMOTUYHUI CTpeC iHAYKY€E
JIOKaJIbHI MO3aHUPKOBI IMyHHI KJITUHU Ta JiM@aTUYHi
KamiJisipy T KJIPEeHCY eJeKTPOJIITIB Ta MiATPUMKU BHY-
TPILIHBOTO CEPEOBUIIA.

Ortxe, HAaTpieBUIT OajlaHC MIATPUMYEThCS i eKCcTpape-
HaJIbHUMU MeXaHi3MaMH, SIKi 111e TTPOIOBXKYIOTh BUBYATH -
cs1. loHu HaTpilo 6epyTh yuyacTb y 6aratbox (hiziosoriayHux
i TaTOJIOTIYHUX TIpo1iecax i € BasKJIMBUM €JIEKTPOJITOM ISt
Gi3ion0rTii 310pOB’s B LiJIOMY, TOMY I0T0 HOPMAaJILHUI pi-
BEHb >KOPCTKO PEryJIIOEThCS W MiATPUMYEThCS Oararbma
€HIIOTeHHUMU peryisitopaMu. BuBUeHHS HaTpiii3anexHux
MEXaHi3MiB 11I¢ 3aJIMIIAETbCI aKTyaIbHUM JJISI PO3KPUTTSI

rmaToreHe3y OaraTbOX 3aXBOpPIOBaHb i BCTAHOBJIEHHSI HO-
BUX MillleHel ix apmMakosoriuHoi Kopekilii. TomeocTas
HaTpilo 3a0e3MevYyeTbCs HUPKOBUMU i MO3aHUPKOBUMU
PEeryJISITOpDHUMU MeXaHi3MaMU, OCTAHHE TBEPIKEHHSI HE
€ TIPUHIMIIOBO HOBUM, a JIUIIIE TOMOBHIOETHCSI HOBUMU
HayKOBUMHU JaHuUMU. bepyuu n0 yBaru HalBaXJIUBillLy
pOJIb HUPOK Y MiATPUMIL (DYHKIIOHATbHO-METa0OJiYHUX
B3a€EMO3B’SI3KiB Y HOPMi i pO3BUTKY ITOETHAHUX 3 IHITIMU
opraHaMy NaTOJIOTIYHMX MPOIIECiB — CUHAPOMIB [32], Ta-
KUX SIK KapHio-, LiepeOpo-, remaTopeHaIbHUIL CUHIPOM,
MOXHa MependauynTy KOpPEsllil0 aKTUBHOCTI BCTaHOB-
JICHUX i HOBHUX MapKepiB IT03aHMPKOBMX MeEXaHi3MiB i3
peaykKTopaMu BOJHO-EJEKTPOJIITHOTO OOMiHy, KiHIEBi
edexTn SIKUX OmocepenKoBYIOThCS Yepe3 3MiHU (DYHKITi-
OHAJILHOTO CTaHy HUPOK. 3a TaKoi YMOBM OIliHKa J0JaT-
KOBUX HaTPifiperyIioBajJlbHUX CHUCTEM € TIEePCIIEKTUBHUM
HamnpsIMOM, 1110, 0€3yMOBHO, PO3LIUPUTH YSIBJIEHHSI TIPO
MEeXaHi3MU CTaJIOCTi eJIeKTPOJIiTiB Ta BoAU. BcTaHOBIEHHS
HOBMX MEXaHi3MiB HEITOXUTHeE, IIBUJIIE 3a BCe, MiATBEep-
JIUTH TIPIOPUTETHY POJIb HUPKOBUX TIPOLIECIB y TOMeocTasi
iOHiB HaTpiIO.

Konduikr inTepeciB. ABTopyu 3asBIsIIOTH PO BiACYT-
HiCTb KOH(JIKTY iHTepeciB Ta BIacHOI (piHAHCOBOI 3alli-
KaBJICHOCTI IIpM MiArOTOBLIi JaHOI CTATTi.
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Regulatory mechanisms for maintaining homeostasis of sodium ions

Abstract. According to general scientific recognition, the con-
tent of sodium ions in the body of a healthy person is quite con-
stant, and among the multifaceted biological functions of this
electrolyte, participation in maintaining water-salt homeostasis
is the most important. Deviations from the normal level of con-
centration of sodium ions in the blood plasma are the most com-
mon electrolyte balance disorders in clinical medicine; however,
dysionias still remain a relevant subject of research, in particular,
their pathogenetic aspects and the possibilities of pharmacologi-
cal correction. Sodium as an electrolyte is essential for the vo-
lume of extracellular fluid the content of which is inversely related
to the urinary excretion of sodium ions. Sodium homeostasis is
tightly regulated. In the reactions of ensuring the sodium balance
in the body, the kidneys play a leading role, and the changes in
their functional state are mediated through the action of the basic
neurohumoral regulatory systems. The main renal homeostatic
processes — glomerular filtration, tubular reabsorption and se-

cretion — are of decisive importance for the removal of excess
ions of sodium or its retention in the body. At the same time, it
was found that there are also extrarenal mechanisms that are still
being studied. Moreover, a number of studies have suggested that
sodium ions can be stored in body tissues without adequate reten-
tion of water to buffer the electrolyte. Given the participation of
the kidneys in maintaining normal functional and metabolic rela-
tionships and in pathological syndromes related to other organs,
it is possible to predict the correlation of the activity of established
and new markers of extrarenal mechanisms with reducers of wa-
ter-electrolyte exchange the final effects of which are mediated
through changes in the functional state of the kidneys. Evaluation
of additional sodium-regulatory systems is a promising current
direction for expanding ideas about mechanisms of stability of
electrolytes and water.

Keywords: homeostasis of sodium ions; kidneys; mechanisms of
regulation
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Spontaneous retrograde urolithiasis migration
in a woman: a case report and possible mechanism
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Abstract. Urolithiasis is a condition which is commonly encountered in practice, however retrograde
migration of a calculus within the ureter has only recently been documented with few cases reportedin the
literature. We present the case of a 47-year-old woman presenting with symptomatic urolithiasis confirmed
by CT who recovered from her symptoms only for it to be discovered that the calculus had undergone
refrograde migration into the renal calyx on a follow up CT examination. We theorise that retrograde
urolithiasis migration may be an innate safety mechanism that evolved fo prevent complications and/or
death from urolithiasis impaction by attempting to return a migrated lithiasis fo the renal calyx.

Keywords: urolithiasis; retrograde migration; calculus; ureteric calculus

Introduction

Urolithiasis affects 1 of 11 people in the USA, having a
slightly higher prevalence in men [1]. The typical presen-
tation is colicky flank pain alongside nausea, vomiting and
fever [1]. Most calculi will pass spontaneously though, the
likelihood of this occurring decreases with calculus size [1].
However, despite the relatively high prevalence of urolithia-
sis, few cases of retrograde migration have been reported.
We present a rare case of retrograde urolithiasis migration.

Case report

A 47-year-old woman presented with left flank pain to
the radiology department following a referral from her ge-
neral practitioner to exclude urolithiasis. The patient had
presented with similar symptoms two years previous, at
which point a single non-obstructive kidney stone of 2 mm
was found within the left renal calyx during a CT (Compu-
ted Tomography) examination (Figure 1).

Upon this occasion, the pain had fluctuated since its
first appearance four days prior and was coupled with white
blood cells and red blood cells in the urine. A CT-examina-
tion demonstrated a 3 mm calculus located in the left proxi-
mal ureter with mild hydronephrosis, and no calculus within
the kidney (Figure 2).

The patient was treated conservatively before subse-
quently presenting 11 days later for a follow up CT-exam
to verify that the calculus had been eliminated, the pain ha-

ving subsided in the meantime, leading the clinician to sus-
pect that natural elimination had occurred. Surprisingly, the
3 mm calculus was once again observed, in the inferior renal
calyx, with concomitant resolution of the hydronephrosis
(Figure 3). We therefore hypothesize upward migration.

An abdominal x-ray was performed three days later,
finding that the calculus was radiopaque and remained in
the renal calyx.

Discussion

One could hypothesise that the migrating calculus seen
in the lumbar ureter had been eliminated and that a second
calculus, which had appeared in the meantime, was seen on
the follow-up CT examination in the left inferior calix. This
would raise two possibilities: first, that we would have missed
a 3 mm calculus in the kidney on the first CT examination,
or second that a new calculus had formed within the inter-
vening 11 days.

It is improbable that there was a second, missed, kidney
stone on the initial CT-exam given that CT technique has a
reported sensitivity of up to 99 % with regards to the detec-
tion of kidney stones [2]. It is also improbable that a new
3 mm calculus formed within 11 days, as the average recur-
rence time for new symptomatic urolithiasis is over a year
[3]. Furthermore, we know that in this patient the calculus
took 2 years to grow from 2 to 3 mm in diameter, making the
novel calculus hypothesis yet more improbable [3]. These
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facts make us confident that there was only a single kidney
stone in this patient. Due to the improbability of both above-
mentioned hypotheses, we therefore postulate that the cal-
culus seen in the lumbar ureter had migrated upwards.
Although urolithiasis is a relatively common occur-
rence, fewer than 10 cases of retrograde urolithiasis migra-
tion have been documented once it has entered the ureter.
The first documented case in English literature dates from
2015 in Bahrain, with a few cases in the Middle East and
India documented afterwards [4—7]. Of the previously re-
ported cases, only Fatallah et al reported relatively little dis-
tal migration of the urolithiasis before it was subsequently
found to have migrated back into the calyx, whereas the
other reports detail the calculus having migrated to the
vesicoureteral junction before beginning its retrograde mi-
gration [4—7]. The previous papers report intervals of 3
days to around 2 weeks between the onset of pain and its
subsequent resolution, at which point it was assumed that

the calculus had been spontaneously passed, as was the case
in our patient, before it was discovered to have migrated to
kidney [4—7].

Previous studies have shown that, once the calculus is
within the ureter, the normal anterograde peristalsis of the
ureter is disturbed [8]. Interestingly, the peristalsis becomes
retrograde in the majority of cases when the calculus is in
the proximal ureter, followed by a majority of uncoordinated
waves once the calculus is in the distal ureter [8]. Retro-
grade peristalsis has also been observed in pig models after
prolonged stenting, suggesting that foreign bodies, such as
an impacted calculus, may be the inducing factor [9]. This
theory is backed by evidence from Davenport et al who found
that stretch and irritation from calculi resulted in abnormal
peristalsis, thus building on a 1973 study which demonstra-
ted abnormal peristalsis following acute or chronic obstruc-
tion [10, 11]. Furthermore, retrograde migration of urolithi-
ases have also been recorded in both cats and dogs, lending

o

A\

4 o N p
Figure 2. Images obtained during current presentation reconstructed in 5 mm MIP,

showing the proximal ureteric calculus
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Figure 3. Images obtained 11 days post initial exam, after retrograde migration,
showing the intra-caliceal calculus

further credence to the supposition that this is a natural phe-
nomenon present across multiple species [12].

To summarise, there are many reports in the literature
of ureter peristalsis being disturbed by a foreign object, with
a propensity for retrograde peristalsis if the object is in the
proximal ureter. Additionally, the retrograde peristalsis has
been documented multiple times in vivo in both human and
animal models. It therefore seems highly likely that, since
the in vivo observations correlate with the expected outcome
of the laboratory findings, that retrograde urolithiasis migra-
tion is due to a coordinated physiological response and not
merely coincidence.

With regard to the evolutionary reason for the develop-
ment of such a physiological response, one could theorise
that, given the resultant morbidity and mortality in untreat-
ed urolithiasis cases, this mechanism might exist to move
the calculi back into the kidney where they can remain
asymptomatic [13, 14]. However, in the absence of further
evidence to prove the evolutionary pressure for this to de-
velop, this remains merely conjecture.

Given the relatively high incidence of urolithiasis it
therefore seems unlikely that retrograde migration is so
rare, even though it has only been documented a handful
of times. We therefore speculate that ureteric calculi, which
subsequently spontaneously undergoes retrograde migra-
tion, may be an explanation for relatively short-lived flank
pain in patients who are found to have nephrolithiasis later
but who did not undergo immediate imaging during the
painful episode, resulting in the phenomenon going un-
documented.

Conclusion

Retrograde urolithiasis migration as in this case is a rare,
but probably underreported, phenomenon where a calculus
that has begun its migration within the ureter undergoes ret-
ropulsion back into the renal calyx. Building on the previ-
ous reports and studies, we suggest that this may be a natural
phenomenon aiming to protect the patient from potentially

deadly impaction of the urolithiasis by returning it to the
relative safety of the renal calyx.
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CRNOHTAHHO PETPOrpaAHA Mirpalis HAPKOBOroO KAMEHS B YKiHKM:
OMUC BUNOAKY | MOXXAMBUIA MEXCHI3M

Pe3ome. Ceuokam’saHa xBopo6a € CTAHOM, IO 9AaCTO 3YCTPi-
Ya€eThCS HA MPaKTUIli, OHAK PeTporpajHa Mirpaisi KOHKpe-
MEHTIB y ce4oBO/Ii OyJia 3aJOKyMEHTOBaHa JIMIle HEL[ONaBHO,
y JiTepaTypi ONMMCaHO KiJdbKa BUMAAKiB. MU HAaBOAUMO BU-
MagoK CUMIITOMAaTUYHOI CeYoKaM’siHOi XBOpoOu B 47-piuHoi
KiHKHY, 1110 OyJia MiATBepAKeHa KOMIT I0TepHOI0 ToMoTpadi€eio
(KT). INauieHntka omyxaja JulIe Iicasl TOTO, SIK KOHKPEMEHT
3a3HaB PeTPOTpajHOi Mirpalii B HUPKOBY YalleukKy, 1110 0ys1o

BUSBJICHO i yac moganbinoro KT-ob6crexenHs. Mu nmpuiryc-
KaeMO, 110 peTporpaaHa Mirpaiisi mpu cedyokaM’siHiii XBopo0Oi
MoOXe OyTH BpPOJXXKEHUM MeXaHi3MOM Oe3reKku, SIKMi pO3BU-
HYBCSI JUTSl 3aT100iraHHsI yCKJIamHEHHSIM i/ab0 cMepTi Bil ypo-
JIiTia3y IUISIXOM CIIpOOU MOBEPHYTU KaMiHb, 110 MIirpyBaB, IO
HUPKOBOI YallleUuKU.

Ki1104o0Bi cJ10Ba: ceyokam’siHa XBOpoOa; peTporpagHa Mirpaltis;
KOHKPEMEHT; KaMiHb Yy CEYOBO/Ii
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