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Abstract. Relevance: Chronic somatic pathology has 70% of pregnant women, 76% during pregnancy experience
exacerbations of diseases (anemia, pyelonephritis, etc.). One of the urgent problems of modern obstetrics is combined so-
matic pathology, which has a negative impact on the reproductive function of a woman, complicates the course of preg-
nancy and childbirth, which is manifested by the development of hypertensive disorders of pregnancy, miscarriage, the
birth of immature children, an increased frequency of postpartum renal and extrarenal complications, leading to antenatal
death of the fetus, complications from the mother. This shows the need to study the frequency of occurrence, the structure
of cardiovascular pathology in pregnant women with pyelonephritis, management tactics and ways to prevent complica-
tions. Purpose - to review the literature over the past 10 years on modern provisions on the course and manifestations of
chronic pyelonephritis to identify comorbidities in pregnant women with CP. Material and methods: The study was con-
ducted on the basis of the database of modern literature of the last 10 years through the websites of CyberLeninka, Google
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Academy, arxiv.org, DOAJ, Russian State Library, SSRN. Elibrary. Results: Any pregnancy is accompanied by functional
changes in both the whole organism and the urinary system. Dysuric phenomena in 20-25% of pregnant women appear in
the first weeks of pregnancy, CP is more often manifested by the main 5 symptoms - pain, dysuric, anemic, hypertensive
and intoxication. In turn, these changes lead to comorbid phenomena - anemia, impaired indicators of the cardiovascular
system and complications in the development of the fetus. Conclusion: Thus, based on modern data, changes in the clinical
manifestation of CP were revealed, in addition, against its background, anemia and changes in the cardiovascular system
often occur, which are detected even before clinical manifestations. As a result, it is relevant to study these pregnant wom-

en in the early stages for the prevention of comorbid events.

Key words: chronic pyelonephritis (CP), pregnancy, comorbidity, anemia, changes in the cardiovascular system.

Relevence. 70% of pregnant women have chronic
somatic pathology, 76% experience exacerbations of dis-
eases during pregnancy (anemia, pyelonephritis, etc.) [12].
According to many authors, diseases of the cardiovascular
system are a common cause of pregnancy and childbirth
complications. Among the causes of maternal mortality,
diseases of the circulatory system are second only to
bleeding and preeclampsia [16].

One of the urgent problems of modern obstetrics is
combined somatic pathology, which has a negative impact
on the reproductive function of a woman, complicates the
course of pregnancy and childbirth, which is manifested
by the development of hypertensive disorders of pregnan-
cy, miscarriage, the birth of immature children, an in-
creased frequency of postpartum renal and extrarenal
complications, leading to antenatal death of the fetus,
complications from the mother.

Purpose - to review the literature over the past
10 years on modern provisions on the course and
manifestations of chronic pyelonephritis to identify
comorbidities in pregnant women with CP.

Materials and methods. The study was
conducted on the basis of the database of modern
literature of the last 10 years through the websites of
CyberLeninka, Google Academy, arxiv.org, DOAJ,
Russian State Library, SSRN. Elibrary.

Results: Chronic pyelonephritis (CP) is a long-
term infectious and inflammatory process in the walls
of the pyelocaliceal system, in the stroma and
parenchyma - the tubulointerstitial apparatus of the
Kidney. This disease is the most common among
urological problems, and among somatic pathologies
it ranks third, yielding to diseases of the respiratory
and cardiovascular systems [1, 5, 16, 23]. Among the
somatic pathologies of pregnant women, it is second
only to diseases of the cardiovascular system [2, 4,
8].

According to the ICD 11 coding [11], which
came into force in January 2022, today there is the
following coding for diseases of the urinary system:

e Glomerular diseases (GB40-GB4Z2)

e Renal tubulo-interstitial disease
GB52)

¢ Kidney failure (GB60-GB62)

e Urolithiasis (GB70-GB7Z2)

e Cystic or dysplastic kidney disease (GB80-
GB82)

(GB50-

o Certain specified diseases of the kidneys or
ureters (GB90)

o Certain specified diseases of the urinary sys-
tem (GC00-GCOY)

e Diseases of the urinary system, unspecified
(GC2z)

HP from this coding category belongs to
GB50-GB5Z and is coded as the following subdivi-
sions:

o Tubulo-interstitial nephritis, not specified as
acute or chronic (GB54)

¢ Other specified chronic tubulo-interstitial ne-
phritis (GB55.Y)

¢ Chronic tubulo-interstitial nephritis, unspeci-
fied (GB55.2)

o Chronic tubulo-interstitial nephritis (GB55)

e Hydronephrosis with ureteropelvic junction
obstruction (GB56.0)

e Hydronephrosis with ureteral
(GB56.1)

e Hydronephrosis with ureteral
(GB56.2)

¢ Hydronephrosis due to bladder obstruction
(GB56.3)

e Other or
(GB56.4)

¢ Hydronephrosis and reflux nephropathy with
vesicoureteral or vesicoureteral-renal reflux (GB56.5)

o Other specified obstructive or reflux
nephropathy (GB56.Y)

¢ Obstructive or reflux nephropathy, unspeci-
fied (GB56.2)

e Other specified renal tubulo-interstitial dis-
eases (GB5Y)

The etiology of chronic pyelonephritis is non-
specific and is represented by both gram-negative and
gram-positive bacteria, where Escherichia coli occu-
pies a dominant place in 75-95% of cases; in addi-
tion, Staphylococcus saprophyticus, Proteus mirabi-
lis, Klebsiella pneumoniae, P. Aeruginosa, Serratia
spp. and Providencia spp., as well as Coagulase-
negative staphylococci (Staphylococcus
saprophyticus) [1, 7, 13, 16, 20, 22].

In the pathogenesis of chronic pyelonephritis,
the influence of factors contributing to the formation
of the disease can be considered. The main
pathogenetic factors can be represented as follows:
the introduction of infection into the kidney by the

obstruction

obstruction

unspecified  hydronephrosis
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urogenic  (ascending)  route,  lymphogenous,
hematogenous routes, further damage to the kidney
tissue by bacterial flora, endotoxins, and, according-
ly, the development of infectious inflammation. In-
fection and the chronic course of the disease are facil-
itated by: violation of the urodynamics of the lower
urinary tract, pathological refluxes. Recently, in the
development of chronic pyelonephritis, they began to
attach importance to the secondary sensitization of
the body, the development of autoimmune reactions
[1,5,7,8,23].

The prevalence of CP varies from 8 to 20%,
according to the causes of death [4, 5, 6, 9, 11, 19].
The World Health Organization classifies chronic
pyelonephritis as a problem of social importance,
since the disease usually develops in people of work-
ing age and often causes disability in patients. In in-
dustrialized countries, among kidney diseases, chron-
ic pyelonephritis occurs with a frequency of 16 to 86
per 1000 population, in Russia up to 100 people per
100 thousand population [20, 25], in Uzbekistan eve-
ry fifth woman suffers from chronic pancreatitis [1].

In the studies of Trunova et al. (2017), 70
women in the third trimester of pregnancy with
chronic pyelonephritis (40 women in remission and
30 women in the acute stage) were examined with a
control group of 15 women with a physiological
pregnancy (third trimester). In blood serum, the con-
centrations of 1L-4, IL-6, IL-8, IL-17, IFNy, autoanti-
bodies to native DNA antigens (AAT to nDNA anti-
gen) and trophoblastic B1-glycoprotein were deter-
mined. It has been established that not only exacerba-
tion, but also the stage of remission of chronic pyelo-
nephritis are characterized by the activity of the
immunoinflammatory process. The authors found that
in both stages of chronic pyelonephritis in pregnant
women of the third trimester, the development of the
immunoinflammatory process is accompanied by the
activation of the Tx1-mediated immune response,
which is manifested by an increase in the concentra-
tions of IFNy and the ratio of IFNy/IL-4 in the blood
serum. A decrease in the concentrations of the induc-
er of the development of the Th2-mediated immune
response IL-4 and trophoblastic f1-glycoprotein was
revealed. These disorders during remission of the
pathological process are unfavorable prognostic fac-
tors that can lead to placental insufficiency, prema-
ture birth, and increase the risk of intrauterine infec-
tion of the fetus [18].

Although the issue of the course, diagnosis and
treatment of chronic pyelonephritis has been well
studied, its course in pregnant women does not al-
ways have a certain sequence. Recently, a number of
researchers have noted a change in the clinical picture
of the disease: an increase in the frequency of a latent
course, an asymptomatic nature of exacerbations, as
well as a long-term persistence of individual clinical

and laboratory symptoms during therapy [6, 10, 17,
20].

The study revealed that in patients with chronic
pyelonephritis and impaired purine metabolism, there
is a statistically higher frequency of pathological
changes in the ECG, as well as EchoCG, which is
expressed in a higher significant incidence of rhythm
and conduction disturbances, as well as left ventricu-
lar hypertrophy. A correlation was found with the
level of blood uric acid and the degree of violations
of echocardiographic parameters in children with
chronic pyelonephritis against the background of im-
paired purine metabolism [4, 8, 27-29].

Features of the course of chronic pyelonephri-
tis in pregnant women is characterized by an in-
creased risk of developing urinary infections, includ-
ing exacerbations of chronic pyelonephritis, due to
anatomical, hormonal and immunological changes in
the urinary system (the total risk is about 10% in the
absence of targeted prevention). In risk groups -
rheumatological pathology, diabetes mellitus, struc-
tural disorders of urodynamics, the likelihood of ex-
acerbation of chronic pyelonephritis is even higher.
Features of the clinic and course: due to changes in
the relative position of the pelvic organs and ab-
dominal organs, the pain syndrome in diseases of the
urinary system is often atypical and thus more often
needs an additional differential diagnosis with pa-
thologies that are clinically manifested by an acute
abdomen and obstetric / gynecological pathology [18,
25] In the case of chronic pyelonephritis and CKD Il
Art. pregnancy is not recommended, but possible. In
the case of chronic pyelonephritis and CKD V-V st.
pregnancy is contraindicated.

Pre-existing hypertension is likely to worsen
during pregnancy, so fluid intake, diet, and prescribed
antihypertensive treatment should be closely moni-
tored [15, 25, 29]. During pregnancy, there is an in-
creased risk of purulent-septic complications. Chron-
ic pyelonephritis in pregnant women is characterized
by a persistent course, difficult to treat, often com-
bined with urolithiasis and can itself contribute to
nephrolithiasis, hydronephrosis. There is also a ten-
dency to a relapsing clinical course: periods of exac-
erbations of the disease alternate with periods of re-
mission [12, 15, 23].

In pregnant women, the clinical signs of chron-
ic pyelonephritis may overlap with symptoms associ-
ated with pregnancy complications, provoked by the
disease or developing independently. For example,
pain in the lumbar region with irradiation to the groin
and lower abdomen may be associated with an in-
crease in uterine tone with the threat of abortion; pro-
teinuria, hypertension, edematous syndrome may in-
dicate the addition of preeclampsia; leukocyturia may
be a sign of infection of the lower genital tract, and
prolonged subfebrile condition in the early stages of
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pregnancy is often characteristic of the physiological
course of pregnancy [5, 19, 28].

In women with chronic pyelonephritis during
pregnancy, intrauterine growth retardation (15%),
chronic placental insufficiency (35%), and chronic
fetal hypoxia (30%) are often noted. Often the cause
of premature termination of pregnancy is often a se-
vere combination of gestosis that has arisen against
the background of chronic pyelonephritis [4, 9, 22,
27].

In addition, the phenomena of comorbidity
with chronic pyelonephritis, both abroad and in our
country, have been little studied. At our university,
therapists and pediatricians were interested in this
issue, but the study of these processes in pregnant
women was not observed before. That is why we
want to study this issue and take effective methods
for the prevention of comorbid events in pregnant
women with chronic pyelonephritis.

Conclusion: Thus, based on modern data,
changes in the clinical manifestation of CP were re-
vealed, in addition, against its background, anemia
and changes in the cardiovascular system often occur,
which are detected even before clinical manifesta-
tions. As a result, it is relevant to study these preg-
nant women in the early stages for the prevention of
comorbid events.
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COBPEMEHHBIE B3I'/IFA/Ibl HA IIPOBJIEMY
XPOHHYECKOI'O IIHE/IOHE®PUTA U TEYEHUE
BEPEMEHHOCTH

Llonynomosa 3.A.

Pe3tome. AxmyanvHocmsb. XpoHuueckylo comamu-
yeckyio namonozuio umeiom 70% 6epemennbixX dHceHyuH, y
76% 60 epemsa bepemenHOCMU BO3HUKAIOM 0OOCMPEHU
3abonesanuil (anemus, nueroneppum u npovee). OOHOU U3
AKMyanbHblX NPoOSeM COBPEMEHHO020 AKYWepcmea s6is-
emcs COUYemanHHas COMAamu4ecKds Nnamosio2us, KOmMopas
oKasvieaem ompuyameibHoe 6030elicmeue Ha penpooykK-
MUBHYIO (PYHKYUIO JICEHUUNDL, OCNIOdCHSIem meuenue Oe-
PpemMeHHOCmU U POO0E, MO NpOAGIAEMC pa3sumuem 2u-
nepmen3UBHbIX HapyuleHull bepemenHocmu, HesbIHaAUUea-
Huem 6GepemeHHOCmU, POXCOeHUeM He3penbix Oemeti, no-
BbIUEHHOU YACMOMOU NOCIEPOO0BbIX PEHANLHBIX U IKCHI-
PAPEHANLHBIX OCNONACHEHUU, NPUBOOSWUL K AHMEHAMATb-
HOU 2ubenu naood, OCIONICHEHUAM CO CHOPOHbL MAMEPU.
Omo nokasvieaem HeOOXOOUMOCHb U3YYEHUS HACHOMbI
8CMPEUAEMOCU, CMPYKIMYPbL CEPOeyHO-COCYOUCMOU na-
mono2uu 'y OepemMeHHbIX C NUeroHehpumom, MaKmuku
6edenuss U nymu npoQuiakmuxu ocirodxcrhenui. Ileno —
npogecmu 0030p aumepamypvl 3a nocieduue 10rem no
COBPEMEHHbIM NOJIONCEHUAM O MeYeHuu U NpOsGIeHULl
XPOHUUECKO020 NueioHedpuma Oist GbIsGIEHUS KOMOPOUO-
Hocmetl y 6epemennvix ¢ XII. Mamepuan u memoowi: Hc-
cnedosanue nposooulocs Ha 6aze OAHHLIX COBPEMEHHOU
aumepamypsi nocieonux 10 nem uepes caiimor KubepJle-
nunka, Google Axademus, arxiv.org, DOAJ, Poccuiickast
eocyoapcmeennas oubauomexa, SSRN. Elibrary. Pe3yno-
mamot: Jlobas 6bepemeHHOCMb CONPOBONCOaemcs: (hyHK-
YUOHATILHLIMU USMEHEHUAMU KAK 8CE20 OP2AHU3MA, Max u
MouegbloenumenbHou cucmembl. JJuzypuieckue A61eHus y
20-25% bepemennvix noseusomes 8 nepsvle Hedeiu bepe-
mennocmu, XII wawe nposensemcs 0CHOGHLIMU 5-10 cum-
nmomamu — 601e8biM, OUYPUUECKUM, AHEMUYECKUM, 2u-
NepmeH3UBHbIM U UHIMOKCUKAYUOHHBIM. B ceoto ouepeds
MU UBMEHEeHUs. NPUBOOUM K KOMOPOUOHbIM AGNEHUAM —
aumemuetl, HapyWeHUMU nokazameneii cepoeuHo — cocyou-
CMOU cucmembl U OCNONCHEHUAMU 8 pa3gumuu niood. 3a-
karoyerue: Takum o6pazom, ucxoos u3 COBPEMEHHbIX OaH-
HBLIX ObLIO BbIAGNIEHO UBMEHEHUs 8 KIUHUYECKOM Nposiéiie-
nuu XII, kpome mozco, Ha e2o ¢hone uwacmo 803HUKAIOM
amemMuu U UMEHEHUs CepOedHO-COCYOUCTON CUCTEMbL,
KOmopuvle 8bIAGNAIOMCA ewe 00 KIUHUYECKUX NPOsAGIeHU.
Bcneocmesue ue2o A8nsaemcsa akmydanbHbIM U3Y4eHUs OaH-
HbIX OepeMeHHbIX ewe 8 paHHue CPOKU 01 NPOPUIAKMUKY
KOMOPOUOHBIX SIGTIEHUI.

Knrwouesvie cnoea: xponuueckuii nuenoHedppum
(XTI), 6epemennocmsp, KOMOPOUOHOCL, aAHeMUS, U3MEHe-
HUSL 8 CePOEYHO-COCYOUCTOU cucmeme.
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