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PestoMe

195 MnunnnoHos XeHWMWH Ha 3eMne CTpaAa}OT oT XPOHMHeCKOVI 6one3Hn MoYekK, 4To He I'IpeI'IHTCTByeT nm nnaHMposaTb MaTepVIHCTBO. ,Cl,a)Ke y abco-
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ANA MaTepu, Tak U AN nnoja. Hamu npeAcTaBieHO KAMHUYeCKoe Hab/itoeHne YCrelHO BbIHOWEHHOW 6epeMeHHOCTU NauneHTKn 23-X feT, uMe-
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¢ECCMOHaI1bHaH pa60Ta KOMaHAbl cneynanncTtos (Heq)ponorw, peaHMMaTOﬂOFM, aKyLIJepr-FVIHeKOﬂOFVI, raCTP03HTePOI10FVI, I/IH¢eKLl,I/IOHVICTbI, Bpaqw
GYHKLMOHA/IbHOM AMArHOCTUKM, YPOIOTU W Ap.) ONpeAenna yCrewHbli UCX04 HACTOAWero HabloAeHWs. B cTaTbe paccTaBneHbl akLeHTbl Ha dak-
TOPaX, OTArowawwmnx Te4yeHne JaHHoOro Ha6mo,a,eva, a TaKXXe nMerLwmnx 6naroanﬂTHoe B/IMAHUE Ha NCXoa.
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Abstract

195 million women on Earth suffer from chronic kidney disease — some of them are planning to become mothers. Even in absolutely healthy women,
pregnancy is fraught with risks. These risks increase when it comes to kidney pathology. It is known that pregnancy in women with kidney diseases,
even with preserved renal function, is accompanied by serious problems for both the mother and the fetus. We present a clinical observation of
a 23-year-old patient with terminal renal insufficiency who successfully carried out the pregnancy. The patient's polymorbid condition (chronic
kidney disease, ulcerative colitis, anemia, etc.) required complex therapy and an interdisciplinary approach, which was implemented from the first
days of the woman's observation. The highly professional work of a team of specialists (nephrologists, resuscitators, obstetricians-gynecologists,
gastroenterologists, infectious disease specialists, functional diagnostics doctors, urologists, etc.) determined the successful outcome of this
observation. The article focuses on the factors aggravating this observation, as well as determining, on the contrary, a favorable outcome.
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Introduction
al. (1971). The authors described a 35-year-old woman

195 million of women all over the earth suffer from
chronic kidney disease (CKD); however, it does not
prevent them from planning pregnancy. The incidence
of stage 1, 2 and 3 CKD in women of childbearing age
is at least 3 %, while the incidence of stage 3-5 CKD is
approx. 0.6-0.7 % [1, 2].

For the first time, a successful pregnancy in a hemo-
dialysis female patient was described by P. Confortini et

who carried pregnancy to term and gave birth toa 1950 g
infant, the woman was undergoing hemodialysis for
24 hours weekly [3].

While earlier a pregnancy in kidney insufficiency
patients was no less than a miracle and a rare event,
now this scenario is possible; there are more and more
foreign and Russian authors describing epidemiology,
outcomes and management of pregnancies in CKD
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patients, as well as in patients with end stage renal dis-
ease (ESRD) who undergo replacement renal therapy
(RRT) [4, 5, 11, 19, 21]. The rate of success of such preg-
nancies increased from 25 % in 1980s to over 80-90 % at
the present time [3]. In the Australia and New Zealand
Dialysis and Transplant Registry, the rate of pregnancies
in such patients was 3.3 per 1000 patient/year in 1996-
2008 vs. 0.54 and 0.67 in 1976-1985 and 1986-1995,
respectively [6, 7].

In 2022, the search for “pregnancy with chronic
kidney disease” in the PubMed returned 2755 publica-
tions. In 1955-2022, the number of manuscripts on this
topic grew, with the majority of articles, reviews, case
studies falling on the recent decade. In Russia, there are
still very few publications describing such cases, with
a majority of publications (both in Russia and abroad)
being dedicated to pregnancies in pre-dialysis CKD
patients. Publications about the features of pregnancies
in women undergoing RRT can be counted on one hand.

It is obvious that introduction of dialysis was revolu-
tionary for the management of patients with end stage
renal disease; however, this method does not allow to
fully recover and restore a number of normal physiologic
processes, including reproductive function. Despite
numerous advances, pregnancies in women undergo-
ing dialysis are rare and are high risk. Currently, it is
acknowledged that all forms of early CKD are associated
with a higher risk of unfavourable pregnancy outcomes,
and it is true even for such basic conditions as a his-
tory of stone disease, underlying acute kidney injury or
stage 1 CKD [8, 9].

According to the 2011 systematic review, the rate of
unfavourable maternal outcomes in CKD patients was
11.5 %, i. e, more than 5 times higher than in healthy
women (2 %) [1, 2]. The real incidence of pregnancy
complications in pregnant women with CKD can be sig-
nificantly underestimated [1]. The rate of complications
grows with the renal function deterioration. In 1950,
perinatal mortality in a group of patients with serum cre-
atinine of 132.5-265 pmol/L was 58 %, while with creati-
nine of > 265 umol/L the mortality was 100 %, by 1980,
the rates decreased to 10 % and 53 %, correspondingly.
According to the 1985-2007 data, perinatal mortality in
women with serum creatinine of 125-180 pumol/L was
5 %, with persistent postpartum loss of renal function of
over 25 % vs. the baseline value (20 %), the incidence of
ESRD one year after delivery was 2 %. With an increase
in plasma creatinine to > 180 pmol/L, these values
increased to 10 %, 50 % and 35 %, respectively [10].

Therefore, pregnancy management of patients under-
going the replacement therapy with long-term hemodi-
alysis is a current problem of the modern healthcare, the
nephrological point of view of which is described in the
case study below.

Clinical Case Report

Patient M., 23 years of age. Born in Tajikistan. G1.

Upon admission to the Nephrology Unit of the Bud-
getary Institution of the Khanty-Mansiysk Autonomous
Region — Yugra Surgut Regional Clinical Hospital in
November 2021, the pregnant patient complained of
marked fatigue.

The medical record shows thatin June 2018 the patient
had loose stool up to 10 times a day with otherwise sat-
isfactory condition, accompanied by non-specific mild
extended abdominal pains. She consulted a GP at the
place of her residence. An examination revealed abnor-
mal laboratory findings: mild anemia (Hb 98-103 g/L),
hyperazotemia (urea 13.7-14 mmol/L, createnine 297-
308 umol/L), reduced Chronic Kidney Desease Epidemi-
ology Collaboration (CKD-EPI) estimated glomerular
filtration rate (eGFR) up to 15.9 mL/min, GFR (Rehberg
Test) — 12 mL/min, hyperuricemia (384 umol/L), spot
urine proteinuria (PU) 300 mg/L, microscopic hematu-
ria, sclerotic kidney (right kidney — 70*37 mm, paren-
chyma thickness — 11 mm, left kidney — 69*41 mm,
parenchyma thickness — 11 mm), renal cysts, evidenc-
ing a chronic kidney pathology and criteria for CKD
diagnosis. During examination, differential diagno-
sis included primary and secondary glomerulopathy,
abnormal urinary system development. Sclerotic kidney
was a contraindication for renal biopsy [11] and hin-
dered verification of the true cause of ESRD in this case
study.

Taking into account that the patient was complaining
mostly of GIT problems, she was treated in the Gastro-
enterology Unit. An endoscopic examination revealed
pathognomonic signs of inflammatory bowel disease
(IBD). Biopsy material morphology confirmed ulcer-
ative colitis. Baseline therapy with mesalamine was initi-
ated. During the inpatient treatment and examination in
the Nephrology Unit, consistent results were obtained.
After discharge, the patient was dynamically followed
up by the Centre for IBD and CKD Office of the Surgut
Regional Clinical Hospital. Of note, medical records for
this period are not complete.

This pregnancy started in August 2021 without any
sound pre-conceptional preparation. First visit to the
maternity welfare clinic was on time.

Upon physical examination the following findings
were obtained: height — 153 cm, weight — 35 kg, body
mass index (BMI) — 14.9 kg/m?; skin of lower limbs with
areas of hyperkeratinization (fish-skin disease); accord-
ing to the patient, diuresis is normal (1500-2500 mL/day).
During the follow-up period, blood pressure was normal
and did not require management with medicines.

Upon examination during hospitalisation into a spe-
cialised unit because of a first pregnancy and concomitant
somatic pathology (IBD) in September-October 2021 on
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week 4-8 of gestation, the negative laboratory
parameters were evidencing condition severity:
Hb — 80-100 g/L; serum iron (Fe) — 5.3 pmol/L; total
iron-binding capacity (TIBC) — 46 pumol/L; transferrin
saturation with iron (T'SI) — 11.5 %; creatinine — 305-
415 pmol/L; urea — 13-17 pmol/L; GFR (Rehberg
Test) — 12 mL/min; vitamin D — 13 ng/mL; parathy-
roid hormone (PTH) — 608 ng/mL; albumin-adjusted
Ca — 1.18 mmol/L; phosphorus — 1.47-1.93 mmol/L.
Anemia was treated in accordance with clinical guide-
lines for anemia in chronic kidney disease patients,
taking into account iron exchange parameters and blood
count. The patient received ferric carboxymaltose to cor-
rect iron deficit. Once iron levels were normal, alpha-
1-erythropoietin (erythropoiesis-stimulating agent) was
added to the therapy. The obstetrician-gynaecologist rec-
ommended acetylsalicylic acid and magnesium hydrox-
ide starting from week 12 of pregnancy.

It is obvious that the severe decompensated somatic
pathology and comorbidities were associated with a high
risk of complications both for the mother and the foetus,
and pursuant to Order No. 736 of the Ministry of Health
and Social Development of Russia dated December 3,
2007, On Approval of the List of Medical Indications for
Induced Abortion, these findings were an absolute indi-
cation and a reason for termination of this pregnancy.
The Order envisages that chronic renal insufficiency of
any origin, with pre-conception createnine levels of over
200 umol/L or a progressive increase in creatinine levels
at any period of gestation, is a direct indication for preg-
nancy termination; and this conclusion was approved by
the interdisciplinary medical team meeting. Besides, the
patient was remotely consulted by specialists from the
Federal State Budgetary Institution Academician V. I.
Kulakov National Medical Research Center for Obstet-
rics, Gynaecology and Perinatal Medicine. They recom-
mended to terminate the pregnancy and initiate RRT.
If the patient refuses to terminate the pregnancy, RRT
of at least 20 h/week should be initiated. The method of
choice is long-term hemodialysis. However, the situation
was complicated not only because the patient refused to
terminate her pregnancy, but she also refused to initi-
ate RRT, leading to clinical condition deterioration.
On November 6, 2021, the patient refused to terminate
her pregnancy, to initiate RRT, and to stay for any further
inpatient treatment.

Next time she was hospitalised to the Nephrology
Unit one month later, when she was 12 weeks pregnant,
for additional examination, determination of the man-
agement strategy, and identification of the possibility
to prolong this pregnancy, as well as for deciding on
RRT initiation. The examination showed progressive
system complications of end stage renal disease: anemia
(Hb — 98-77 g/L), hyperazotemia (creatinine — 380-

449 umol/L; urea — 18-24 mmol/L), metabolic acido-
sis (blood pH — 7.2); hyperparathyroidism (PTH —
193 ng/mL); GFR (Rehberg Test) — 11.3 mL/min,
proteinuria (PU 1.95 g/s). Another multidisciplinary
medical team meeting was held; a remote consultation
was sought from leading specialists and institutions spe-
cialising in expert assistance to this group of patients
(V. 1. Kulakov National Medical Research Center for
Obstetrics, Gynaecology and Perinatal Medicine, Center
for Pregnant Women with Kidney and Urinary Tract
Pathologies at the State Budgetary Healthcare Institution
of the City of Moscow A. K. Eramishantsev City Clinical
Hospital of the Moscow Healthcare Department (Prof.
N. L. Kozlovskaya, Dr. Med. Sci.), Budgetary Institution
of the Khanty-Mansiysk Autonomous Region — Yugra
Regional Clinical Hospital O. V. Pyankina, Cand. Med.
Sci.). Taking into account the refusal to terminate the
pregnancy and consent to RRT, long-term hemodialy-
sis was initiated on December 15, 2021, at ween 19 of
pregnancy, using a permanent dialysis catheter inserted
in the internal jugular. Bicarbonate dialysis with ultra-
filtration to 0.05-0.1-0.2 L (Elisio 13M dialysis unit)
was performed 6 times weekly for 2-3 h; interdialytic
weight gain was 0.04-0.12-0.6 kg. Dry weight was
adjusted weekly taking into account blood pressure,
oedema, weeks of pregnancy, foetus weight, and amni-
otic fluid volume. When the target blood urea levels
were achieved, hemodialysis duration was reduced to
2—3 hours daily. On December 28, 2021, an arterio-
venous (AV) fistula was formed in the lower third of
left forearm. In December 2021, when the patient was
17-19 weeks pregnant, she had mild novel coronavirus
infection Sars-CoV2 (NCVI), no antivirals were pre-
scribed (Fig. 1). The entire pregnancy was associated
with constant hospital admissions, examinations and
treatment in the Nephrology Unit of the multidisci-
plinary inpatient clinic.

On May 12, 2022, the patient underwent term Stark
C-section at 37 weeks and 3 days of pregnancy at the
Budgetary Institution of the Khanty-Mansiysk Autono-
mous Region — Yugra Surgut Regional Clinical Centre
for Mother and Child Protection. The newborn weighted
2980 g, Apgar scale — 8-9 points. After 10 months of
dynamic follow-up, the baby boy’s development corre-
sponds to the age and gender standards.

After the operative delivery, the patient stayed in
the Nephrology Unit, where she had hemodialysis for
2-4 hours 3 days a week. The woman was added to the
kidney transplant waiting list.

Clinical diagnosis:

Primary diagnosis: unspecified nephropathy evolving
to C5D A2 CKD. Long-term hemodialysis from Decem-
ber 15, 2021. Vascular access: AV fistula in the lower
third of left forearm from December 28, 2021.

297



298

ANALYSIS OF CLINICAL CASES

The Russian Archives of Internal Medicine ® Ne 4 e 2023

2018 2018

2018
june  august september,
gastroenterology
department
a in
Hs 98-103
Creatinine 297- Ulcerative colitis,
308 total defeat
Urea 13-14
Total protein 84
Uric acid 384
pH
PTG
GFR CKD-EPI 15
GFR Reberg
Vitamin D
Calcium.
Phosphorus
PU 300
mg/l

Ultrasound of the
kidney

RN 70*37 mm, PT 11 mm, LN
69*41 mm, PT 11 mm)

2018 2018 2021 2021 2021,
september, august september, november-
nephrology october, december,
department gastroenterology nephrology

department department
L 80-100 98-77
Fe 5,3, TIBC 46,
%TS 11,5
CKDC5 a 305-365-415 380-449
N
&)
G
@
& 13-16-17 18-24
S
(0]
s 86 81-73
G
2 388 306
2
S 7,2
E 641-208 193
o 17-12
s 11,3
o
.5 13 23
g 1,18 22
[}
a 1,47-1,77-1,93 1,75
o
150 mg/d 430 mg/I-1,95
g/d -0,13 g/d

Mesalazine 500 mg 2 t. 3 times a day, ketosteril, ferrotherapy, epoetin alpha 2500
IU p/ k 3 r/week, alfacalcidol 0.25 mcg/ s, sodium chloride 0.9%,

hemotransfusion er.mass, enteral mixture, acetylsalicylic acid+magnesium
hydroxide, folic acid, NMH

Figure 1. Anamnesis of patient M., 23 years old

Primary disease complications: Mineral and bone
disorders (MBD) CKD: hyperphosphatasia, second-
ary hyperparathyroidism, vitamin D deficit. Secondary
hyperuricemia. Mixed origin anemia (iron-deficient
anemia and anemia of chronic diseases), moderate. Met-
abolic acidosis.

Secondary diagnosis: Ulcerative colitis (total), par-
tial clinical remission. Helicobacter pylori-associated
duodenal ulcer, clinical remission. Weight deficit. Mild
protein-energy malnutrition. Acquired fish-skin disease,
remission. Renal cysts. Mild coronavirus infection with
identified virus (PCR, positive result dated December 17,
2021), survivor. Asymptomatic bacteriuria. Secondary
functional ureterohydronephrosis.

First-time term operative delivery at 37 weeks and
3 days of pregnancy. Joel-Cohen incision. Stark C-sec-
tion on May 12, 2022.

Discussion

Modern literature sources describe just a few cases of
pregnancy during RRT. The study by I. G. Nikolskiy et al.
(2011-2017) presents data on pregnancy complications
and outcomes in 311 women with various CKD stages.

However, only 7 and 6 patients in this large population
had stage 4 and 5 CKD, respectively (4 %). In a simi-
lar study by Chinese authors who analysed the course
and outcome of pregnancy in 293 patients with CKD,
stage 4 was diagnosed only in 5 patients [12]. It is worth
mentioning that healthcare providers in Surgut had not
have any experience in managing such patients; there-
fore, this clinical observation was of utmost interest for
various specialists in the region.

It is obvious that RRT in this case was strictly neces-
sary. Hemodialysis was an optimal RRT method. How-
ever, selection of an RRT method for pregnant women is
polemical. There are both pros and contras of hemodi-
alysis and peritoneal dialysis (Table 1). All publications
dedicated to this matter state that it is imperative to ini-
tiate RRT before or in the first trimester of pregnancy
as soon as possible [13, 14]. Hemodialysis intensifica-
tion improves pregnancy outcomes (better results for the
foetus are achieved with 24-28 hours of hemodialysis
per week [15] of 24-36 hours of hemodialysis per week)
[16]. Alternative strategies are also possible (introduc-
tion of intermittent hemodialysis to peritoneal dialysis
[17] and transition from peritoneal dialysis to hemodi-
alysis in the second trimester [18]). However, even with
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Table 1. Hemodialysis and peritoneal dialysis pros and cons during pregnancy [2, 3, 6, 7]

| Hemodialysis

Pros
o Less dietary restrictions
o Less water restriction

» Less overload using the technique

Cons
« Worse metabolic control (intermittent dialysis)
« Higher risk of hemodynamic instability
« Need for hypocoagulation

« Lower autonomy

Peritoneal dialysis

Pros
« Better metabolic control (continuous dialysis)
o Lower risk of hemodynamic instability
« Higher degree of autonomy
« No need for anticoagulation

« Preserving residual kidney function

Cons
« Higher risk of infectious complications
» Higher risk of non-infectious complications *
« More difficulty managing volume
 Higher % of intrauterine growth restriction

« Increase in the frequency of exchanges*

IIpumevanus: ¥ — peritonitis/peritoneal dialysis catheter tunnel infection/outlet orifice infection; # — peritoneal dialysis catheter dysfunction caused by obstruction/shifting or

associated pain; t — volume increase is not tolerated, especially in the last trimester

positive results from hemodialysis or peritoneal dialysis,
an ideal RRT strategy during pregnancy may be never
identified [19].

In this case study, it should be emphasised that hemo-
dialysis was introduced on the early stages of pregnancy,
principles of hemodialysis intensification were followed,
the patient was compliant and felt good during the entire
pregnancy. The total weight gain was 10 kg, haemody-
namics was stable during the entire period of dynamic
follow-up, there were no signs of foetus suffering, anemia
and mineral and bone disorders were adequately cor-
rected, the patient was under active obstetrical observa-
tion. Comorbidities were in remission due to mainte-
nance baseline therapy.

At the same time, lack of adequate pre-conceptional
preparation, presence of functional ureterohydrone-
phrosis on week 26-27 of pregnancy (calix extension to
15-17 mm, pelvis extension to 18424 x 27 mm, extension
of upper third of ureter up to 6 mm) (no drainage was
performed), COVID infection on week 15-16 of preg-
nancy, repeated asymptomatic bacteriuria during preg-
nancy treated with antibacterials after bacteriological
urine tests for antibiotic susceptibility (amoxicillin and
clavulanic acid, fosfomicin, ceftriaxone), comorbidities
(ulcerative colitis, gastric ulcer, fish-skin disease), under-
lying cachexy, in addition to decompensated extragenital
pathology (ESKD) could undoubtedly lead to poor preg-
nancy outcome both for the mother and the newborn.

Pregnancies in CKD patients are known to be asso-
ciated with a high risk of perinatal complications; how-
ever, recently outcomes of such pregnancies have been
quite promising. Favourable pregnancy outcome is pos-
sible with a comprehensive risk assessment, pregnancy
planning, thorough individualised observation with a
dynamic assessment of key blood parameters, preven-
tion and management of complications [20-22]. This

is the well-coordinated, highly-professional work of a
multidisciplinary team (nephrologists, Ob/Gyn, critical
care physicians, gastroenterologists, infection disease
doctors, urologists, function test specialists) who fol-
lowed up the patient during her pregnancy that made the
favourable outcome come true.

In order to improve prognosis and prevent fast CKD
progression, it is recommended to closely monitor renal
disorder patients after delivery [20-22].

Conclusions

Severe comorbidity in this patient necessitated a com-
prehensive therapy and a multidisciplinary approach,
which were implemented from the very first days of
observation. Highly professional teamwork of health-
care providers (nephrologists, critical care physicians,
Ob/Gyn, gastroenterologists, infection disease doc-
tors, function test specialists, urologists, etc.) resulted in
favourable outcome in this case study. Obviously, in case
of pregnant women with CKD, basic functional param-
eters both of the mother and the foetus are regularly fol-
lowed up. Relatively timely RRT initiation made adequate
hyperazotemia correction possible, thus reducing endog-
enous intoxication and, together with strategies aimed at
pregnancy prolongation and maintenance, ensured stable
pregnancy and favourable outcome. Currently, we can
claim that successful pregnancy and delivery in women
with end-stage renal insufficiency are not a myth.

Bknapg aBTOpOB:

Bce aBTOpbI BHEC/IM CYLLECTBEHHBIV BK/IaZ B MOATOTOBKY paboTbl, MPOYU
1 0406punu GUHaNbHYIO BEPCUIO CTaTby Nepej nybankaumen
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MaTepuana, OKOH4YaTe/lbHOe YTBEPXKAEHWEe PYKONUCK Ans nybavkauum,
OTBETCTBEHHOCTb 3a BCe acMeKTbl PyKOMUcu

KapumoBa A.X.: popMmpoBaHMe naen 1 KOHLEMNLMN pyKonucu, aHaams
1 cMcTemMaTusauna AaHHbIX, OKOHYaTeIbHOE YTBEPXKAeHNEe pyKonucn Ana
ny6avkauum

Kynaii HO.A.: popMupoBaHME MAEM U KOHLEMLWUU PYKOMWUCH, aHau3
M CUCTeMaTM3auMa faHHbIX, OKOHYaTe/lbHOe YTBEpXAeHWe pyKonmucu
Ana ny6amkauum

YepHobait M.B.: opMupoBaHMe naen 1 KOHLENLUU PYKOMUCH, aHann3
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AN ny6avkauum

Xaiipynnuna IM.: popMrpoBaHmMe naen 1 KOHLENLUN pyKonucK, aHa-
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ny6aunkauum
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