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Abstract. Recent data on the role of digestive pathology in the progression of chronic
kidney disease (CKD) remain scarce. Calcium homeostasis plays an important role in
the progression of renal pathology, especially in patients with malabsorption syndrome
(MAS).

The research aimed to evaluate calcium homeostasis in CKD patients with MAS.

Methods. In this cross-sectional observational study, 99 CKD patients with MAS were
enrolled. The patients were divided into 4 groups according to the CKD stage and
the presence of MAS. Group I included 25 patients with CKD stages 1 and 2 without
MAS; Group II consisted of 26 patients with CKD stages 1 and 2, and MAS; Group 111
(n = 23) and Group 1V (n = 25) included patients with CKD stage 3 without and with
MAS, respectively. According to the morphological study of in vivo biopsies of the small
intestinal mucosa, mild and moderate morphological changes were observed among all
patients. The levels of calcium, phosphorus, parathyroid hormone, osteocalcin, and
calcitonin in the blood, as well as urinary calcium levels, were detected.

Results. Pathological changes in calcium metabolism were observed among CKD
patients with MAS. The severity of calcium homeostasis disorders was more evident
among patients with CKD stage 3 compared with stages 1 and 2. Urinary calcium
levels were reduced in the patients of Groups III and IV. No changes were detected
in phosphorus levels. Changes in parathyroid hormone and osteocalcin are caused
primarily by combined renal pathology with impaired renal calcium absorption.
Conclusion. MAS in CKD patients leads to deep violations of calcium homeostasis
resulting in rapid CKD progression and bone tissue violation.

Key words: malabsorption syndrome, chronic kidney disease, calcium.

Conflict of interest statement. The authors declare no competing interest.

© L. Zub, A. Shkarutyak, I. Buzdugan, V.Vivsyannik, 2022.
Correspondence should be addressed to Liliia Zub: zubliliya7@gmail.com

[E2) ev-sn |

YKPOTHCBKUI XKYPHOA HEPPOAOTIT T AlaAidy N22 (74) 2022 OpUriHOABHI HOYKOBI POBOTU 33


mailto:zubliliya7%40gmail.com?subject=
mailto:zubliliya7%40gmail.com%20?subject=
https://creativecommons.org/licenses/by-sa/4.0/deed.uk
https://ukrjnd.com.ua/index.php/journal
https://ukrjnd.com.ua/index.php/journal
http://inephrology.kiev.ua/
https://ukrjnd.com.ua/
https://orcid.org/0000-0002-5832-9568
https://orcid.org/0000-0003-0425-8845
https://orcid.org/0000-0002-4208-2791
doi: 10.31450/ukrjnd.2(74).2022.05
https://www.bsmu.edu.ua/en/general-information/about-bsmu/

Original Papers Ukrainian Journal of Nephrology and Dialysis, 2 (74)’2022

© 3y6 JI1.O., A.€. llIkapytsx, 1.0. by3ayran, B.B. BicstHHMK., 2022
VIK: 616.341-008.1-06:616.61-036.12]-008.9

JI.O. 3y0, A.€. IlIkapyTaxk, 1.0. By3ayran, B.B. BicsaHauk

Cunapom MabadcopOIii K Tpurep (hakKTOp NOPYyIIEHHS FOMEOCTa3y KaJbIilo y
NALiE€HTIB 3 XPOHIYHOIO XBOPO0OI0 HUPOK

ByKOBUHCBHKUI ep>KaBHUI MEIUYHUIA YHIBEPCUTET

Pestome. Ha cvoeodui dani npo poav pakmopie HemikpobHoi emionoeii, wjo hopmyoms noOeOHaHy namonoeio
HUPOK ma WAYHK080-KUUKO08020 MPAKMY, 3aAUMAombcs masouucessHumu. Kaavyiesuii eomeocmas gidiepae 3Hauny
POAb Y NPOSPecy8anti HUPKOBoI namonoeii, 0cooaueo y nauicHmie 3 XpoHiuHor xeopobor Hupok (XXH) ma cundopomom
manvabeopouii (CMA).

Memoro docaioxncenns 6yn0 eusueHHs Kaavlyiceoeo 2omeocmasy y xeopux Ha XXH 3 CMA.

Memoou. Jlo yboeo nepexpectoeo obcepsauyiiinoeo docaioxncens 6yno zanyuerno 99 nayieumie 3 XXH ma CMA. 3a-
sedxcHo 6id cmadiii XXH ma nasienocmi CMA, nayienmis 6yno posnodineno na 4 epynu: I epyna (n = 25) — XXH-1-11 cm.
0e3 CMA; Il epyna (n = 26) XXH-1-11 cm. 3 CMA; 111 epyna (n = 23) — XXH 11l cm. 6e3 CMA; IV epyna (n = 25)— XXH
Il cm. 3 CMA. 3a danumu mopgonoeiunoeo 0ocaioxnceHHs npuICUMmMesux 6ionmamie cau3060i 00010HKU MOHKOI KUWKU
¥ 8CIX XBOPUX CNOCMEDPIeanucst MOPOA02IMHI 3MIHU 1€2K020 Ma CepeOHb020 CMYNEeHs BUPANCeHOCMI. Y KPO8i 6KAI0UeHUX
00 docaidxcenHs nayieumie eU3Ha4alu pieeHs Kaavyiio, gocgopy, napameopmoHy, 0CMeoKaAbYUHY Ma KAAbUUMOHIHY.
Pisenv kanvuiitypii docaioncysaru y 00606omy ananizi ceui.

Pesyaomamu. Ilamonoeoanamomiuni 3minu Kansyiceoeo 00miHy cnocmepieanucs y nayieumie 3 CMA. Taxckicmo
nopyuieHs 2omeocmasy Kanvyiro 6yaa oinous supaxceroro y xeopux Ha XXH 111 cmadii nopisusano 3 I ma Il cmadismu. Pi-
8eHb 0000601 Kaavyillypii 6ye cmamucmuyro 3na4yuio sHuxcenuii y I ma IV epynax. 3min pieus gpocgpopy He éusieaero.
3MiHU NApameopMOHY ma 0CMeoKanblury GUKAUKAHI, 6 NepuLy uepey, NOEOHAHOI0 HUPKO0BOI0 NAMOA0ZIEI0 3 NOPYUIEHHAM

B6CMOKmMY6AHHA Kaﬂbuim HUpKAMU.

Bucnosok. MAC y xeopux na XXH npuzeodums 0o enuboKux nopyuieHb 20Meocmasy Kaivyiro, wo CNpuse wmeuo-
Komy npoepecysannro XXH ma nopyuiennio Kicmkoeoi mxaHuHu.

KiouoBi cioBa: cundpom manvabeopbuii, xpoHiuna xeopoba HUPOK, Kanbyiil.

Introduction. Nowadays, the great importance of
metabolic disorders and chronic intestinal diseases in
the formation of combined pathology of the kidneys
and digestive organs has been proven [1-4]. However,
there are no data on the role of factors of non-microbial
etiology that form the combined pathology of the kid-
neys and digestive organs.

Malabsorption syndrome (MAS) combines all
types of pathology caused by indigestion or absorp-
tion. Among the huge range of diseases with impaired
intestinal absorption syndrome, the most common in
therapeutic practice is lactase deficiency, exudative en-
teropathy, food allergy, Crohn’s disease, nonspecific
ulcerative colitis, and helminthic invasion, chronic
pancreatitis [5, 6]. So far, there are little data on the
role of factors of non-microbial etiology, that form a
combined pathology of the kidneys and gastrointestinal
tract. There is no well-developed program for early di-
agnosis, prevention of development and progression of
this pathology [7-9].

Liliia Zub
zubliliya7 @gmail.com

Calcium homeostasis plays a crucial role in the
progression of chronic kidney disease (CKD) [10-13],
especially in patients with MAS [14-17].

This study aimed to examine the calcium homeo-
stasis in patients with CKD and MAS.

Patients and methods. A total of 99 CKD pa-
tients with MAS were included in this cross-sectional
observational study. All patients were treated in the
Department of Nephrology of the Chernivtsi Re-
gional Clinical Hospital. There were 88 women and
11 men aged 52.5 & 8.5 years. Also, 20 healthy indi-
viduals of the appropriate age were examined. In most
of the examined patients, the cause of malabsorption
syndrome was chronic pancreatitis [2]; 2 patients had
nonspecific ulcerative colitis; 1 patient had Crohn’s
disease. The CKD causes included tubulointerstitial
nephritis and dysmetabolic nephropathy. The patients
were divided into 4 groups according to the CKD stage
and the presence of MAS. Group I included 25 pa-
tients with CKD stages 1 and 2 without MAS; Group
II consisted of 26 patients with CKD stages 1 and 2,
and MAS; Group III (n = 23) and Group IV (n = 25)
included patients with CKD stage 3 without and with
MAS, respectively.

The ierBu was conducted in accordance with the
ethical principles of the Declaration of Helsinki revised
in 2008. All patients provided an informed written con-
cept to participate in the study. The study protocol was
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approved by the Local Ethics Commission of Bukovin-
ian State Medical University.

Inclusion criteria were: patients with CKD and
MAS, age of patients from 18 to 65 years, glomerular
filtration rate (GFR) > 30 ml/min/1.73 m?2.

Exclusion criteria were: chronic glomerulonephri-
tis or other immune-mediated kidney diseases, systemic
connective tissue disease, neoplasm, tuberculosis, and
refusal to participate in the study.

In addition to routine clinical and laboratory
data (hemoglobin (Hb), glucose, albumin, urine tests,
GFR, ultrasound), blood calcium and phosphorus lev-
els were determined using standard Kkits in a certified
laboratory of the regional clinical hospital. Moreover,
the levels of parathyroid hormone and calcitonin were
studied by enzyme-linked immunosorbent assay using
standard kits from «CIS Bio International» (France).
The level of non-collagenous osteocalcin protein,
which is a marker of osteoporosis and plays an impor-
tant role in the formation of the organic matrix of bone
tissue was determined to evaluate the activity of osteo-
porosis and bone loss. Enzyme-linked immunosorbent
assay using the standard kit from Roche Diagnostics
(Switzerland) was applied to study the level of osteo-
calcin in the serum.

The diagnosis of MAS was confirmed by in vivo
biopsies of the small intestinal mucosa; mild and mod-
erate morphological changes were observed among the
enrolled patients. Crypt deepening, decreased small in-
testinal villus height, (without atrophy), the change in
the length of villi and crypt depth correlation, the in-
crease in the number of lymphohistiocytic and plasma
cells in the plate, and change in enterocytes were typi-
cal morphological signs of the moderate severity of the
process.

Statistical analysis was done with NCSS 2007
package program. The data was presented as mean
(M) and standard deviation (SD); the Student t-test
was used to compare the differences between the
groups. The results were considered significant if the
p-value <0.05.

Results. The study showed that calcium and para-
thormone levels in CKD patients with MAS had sig-
nificantly severe disorders compared with those without
MAS (Table 1). Urinary calcium levels were signifi-
cantly reduced among patients of Groups III and IV (p
< 0.05), which was associated with decreasing in GFR.
Phosphate, osteocalcin and calcitonin levels did not
differ between the studied groups.

Table 1
Calcium, phosphate and osteoporosis-related hormones in CKD patients according
to the presence of MAS
The patients’ groups
Indexes Healthy Group I Group 11 Group I11 Group IV
(n=20) (n=25) (n=26) (n=23) (n=25)

Hlogil el 2.20+0.6 2.25+0.05 1.85 + 0.02%# 1.82 +0.01* 1.80 + 0.03*
(mmol/1)
Urine calcium 4254234 3.95+ 1.37 4.01+1.98 1.04 + 0.9* 0.97 + 0.88*
(mmol/day)
HIETI 0.81+0.99 0.81 +0.04 0.82 +0.33 0.88 +0.21 0.93+0.11
(mmol/1)
8:;8”‘"‘“ 25.4+61.98 72.23 +4.28 73.03 + 1.11 78.87 + 1.16 98.23 + 0.14*#
Parathyroid
hormone 9.85 + 6.94 4538 +10.11 59.52 +9.23 51.99 + 8.65 91.56 +9.11*#
(pg/ml)
Calcitonin 7.22+ 11.91 8.68 +2.12 8.02+2.34 7.99 +3.02 8.71 + 2.86
(pg/ml)

Notes: * - p-values < 0.05 in comparison with the healthy

control;

# - p-values < 0.05 in comparison between the studied groups.

It should also be noted that patients with morphologically severe changes in the intestinal mucosa had lower

calcium levels (Table 2).

Table 2

Comparative characteristics of calcium and phosphate indicators depending
on the severity of morphological lesions

The severity of morphological lesion complexity

Indicators
Mild Moderate
Calcium (mmol/I) 2.22+0.05 2.16 £ 0.04
Phosphorus (mmol/1) 1.45+0.05 1.20 £ 0.04
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Discussion. The previous studies have reported an
important role of calcium homeostasis in CKD pro-
gression[1-4] and pointed out its significant disorders
in patients with digestive disorders [12-14]. The pres-
ent study aimed to investigate blood calcium and phos-
phorus levels, concentrations of calcium-regulating
hormones, and urinary calcium in patients with early-
stage CKD depending on the presence of MAS.

Our results showed that the CKD patients with
MAS had significant changes in calcium metabolism
compared with the patients without MAS. The severity
of these disorders was higher among the patients with
CKD stage 3 compared with those with CKD stages 1-2.
No changes in serum phosphate levels were found in
any of the patient groups. Changes in parathyroid hor-
mone and osteocalcin with some manifestations of os-
teoporosis, which were confirmed radiologically, in our
opinion, are primarily due to combined renal pathology
with impaired renal calcium absorption. The obtained
results have been demonstrated by other authors in pa-
tients with pancreatitis and other gastrointestinal disor-
ders [10, 11, 14, 15]. Calcium levels in daily urine were
reduced among Groups 111 and IV patients, while blood
concentrations of calcitonin and phosphorus did not
change in all examined CKD patients, which contra-
dicts some published studies [15-17]. In our opinion, it
could be associated with calcium and active vitamin D
prescription in patients with CKD stage 3.

Moreover, in the present study, we demonstrated
a significant decrease in serum calcium levels in CKD
patients with severe morphological changes in the in-
testinal mucosa. It should be noted, that there was no
overt morphological lesion of the intestine since MAS
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was the result of chronic pancreatitis in almost all ex-
amined patients [7-9].

The present study has several limitations. First, the
cross-sectional observational design of the study and a
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mone and osteocalcin with some manifestations of os-
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calcium by the kidneys. MAS in CKD patients is serious
comorbidity that requires further large-scale studies.
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