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Abstract. Objective. To determine the effectiveness of treatment with
magnesium and pyridoxine nutritional supplement in chronic ob-
structive pulmonary disease comorbid patients.

Material and methods. The study was conducted with the involvement
of 63 patients who were admitted to the pulmonology and urology
departments of Chernivtsi Regional Emergency Hospital — University
Clinic. A comparative and statistical analysis of the parameters of
the respiratory and renal function before and after the application of
magnesium and pyridoxine was done with IBM SPSS Statistics v.20.
Results. After treatment with combined nutritional supplement of
magnesium lactate dihydrate and pyridoxine in patients with comor-
bid chronic obstructive pulmonary disease, chronic pyelonephritis
and oxalic urolithiasis, serum level of magnesium was (1,51%0,08)
mmol/l. Magnesium and pyridoxine supplement influenced glomerular
filtration rate in patients in the group with comorbidity, after taking
the supplement it was (90,7 + 5,04 mL/min/1,73 m? (p <0,05), when
compared with the same index in this group before the treatment,
improvement of the renal function was noted.

Conclusion. Nutritional intervention enables to modify the course of
the polymobid diseases that is included in respiratory optimization,
exacerbation control, correction of renal function.

Knwuoei cnosa:
oxcanamu, XpoHiuHe
obcmpykmuene
3ananenns

Jle2etb, XPOHIYHULL
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ceyokam saHa xeopooa,
Ma2Hitl.

bykosuncvruii meouu-
nuu gicnux. T.21, Ne 4
(84). C. 37-41

BIUVIUB ITPEIIAPATY MAT'HIIO TA BITAMIHY B6

HA IIEPEBII" KOMOPBI/THOI' O XPOHI9HOI' O
OBCTPYKTHBHOI' O 3AXBOPIOBAHHA JIET'EHb

K.B. Binizopcovka, O.C. Xyxnina, A.A. Aumounis, O.B. Andpycak
Peztome. Mema pobomu — susnavyumu e@exmusHicmy JNiKy8aHHs
npenapamom MacHito ma nipuOOKCUHY NAYieHmis iz KomopoioHuM
nepedicom XpoHiuH020 0OCMPYKMUBHO20 3AXE0PIOBAHHS J1e2eHb.
Mamepian i memoou. Ha 6asi nikaphi weuokoi meouunoi donomoau
M. Yepnisyi— “Vhisepcumemcoka nikapHa” nposedeno 06cmedrcents
63 nayienmis, aKi nepedysaiu Ha CMAYiOHAPHOMY NiKYBAHHI 8 N)Jlb-
MOHOJI02IUHOMY ma ypono2iunomy 8i00inenusx. llopiensanvrull ananiz
OaHUX NOKA3HUKIG pecnipamopHoi yyHKyii ma (yukyii Hupok i cma-
mucmuyHa 0opodka npogoounucs y npoepami IBM SPSS Statistics v.20.
Pesynomamu. Ilicns nikysanus KOMOIHOBAHUM NPeNnapamom MaeHio
aakmamy oueiopamy ma nipudoKCUHy 8 NayieHmis i3 XpoHiuHUM 00-
CIMPYKMUGHUM 3AXBOPIOBAHHAM JIe2€Hb, XPOHIYHUM NIETOHeDPUMomM ma
cevoKam sIHor Xeopoboio pieensb mazwito cmarnosus (1,5 1+0,08) mmons
/n. JliKyeanmns KomMOiHOBAHUM NPENAPAMOM MA2HIIO Md NIPUOOKCUHY
NO3UMUGHO GNIUHYNIO HA QYHKYIIO HUPOK, NOKASHUK WEUOKOCHI K-
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boukosoi inempayii nicisa nikyeanns ckiaas (90,7+5,04 mL/min/1,73
m? (p <0,05), wo € 3Hauno suwUM, HIXHC 00 NOYAMKY JIKYE8AHHSL.
Bucnoeok. Kopekyisi memaboniunoeo oucoanrancy 3a 00nomo2ow 3a-
CMOCYSAHHA HYMPUMUBHUX NPENAPAMIE, Y OGHOMY GUNAOKY KOMOIHAYIT
Ma2gHito ma nipudoKCUHy, 00360J1€ IMIHUMU nepedie KOMOpOIOHO20
XPOHIUHO20 0OCMPYKMUBHO20 3AX80PIOBAHHS 1€2€Hb, ONMUMIZYEAGUILL
pecnipamopry yHKYi0 ma QyHKYiro HUPOK.

Knrwouesovie

C106a: OKCanamol,
XpOHUYecKas
ocmpykmueHas O01e3Hb
JIE2KUX, XPOHUYECKULL
nuenonegpum,
MoYeKkamennas 001esHb,
Ma2HUlL.

bykosunckuii meouyun-
ckuti gecmuux. T.21,
Ne 4.(84). C. 37-41

BJIMAHHUE TTPEIIAPATA MATHHA H BUTAMHHA B6

HA TEYEHHE KOMOPBEH/THOH XPOHHUYECKOH
OBCTPYKTHBHOH BOJIE3HH JIETKHX

K.B. Bunuzopckas, O.C. Xyxnuna, A.A. Aumonug, O.B. Anopycax
Pesrome. Lenv pabomer — onpedenenue s¢pghexmusnocmu nevenus
npenapamom MacHusi U NUPUOOKCUHA NAYUEHINOE C KOMOPOUOHBIM
meyeHuem XpoOHuYeckot 06CmpyKmueHotl 601e3HU 1e2KUX.
Mamepuan u memoowl. Vicciedosarnue Obl10 npogedeno Ha basze
Yeprosuykoti 601bHUYbBL CKOPOU nomowu — **YHueepcumemckou
Kaunuku ”.B uccneoosanue Ovinu 6osneuensvt 63 nayuenma, Komopwie
nPOXoounU JiedeHue 8 OomoeieHuax nyivmononoauu u yponocuu. Cpas-
HUMENbHBIUI AHAAU3 CO CMAMUCTMUYECKOU 00pabomKoll pe3yibmamos
COCMOAHUA YYHKYUU Te2KUX U QYHKYUOHANLHO20 COCMOSAHUS NOYEK 00
U nociie mepanuu nPenapamom MazHus  RUPUOOKCUHA ObLL NPOGedeH
6 npoepamme IBM SPSS Statistics v.20.

Pezynomameut. Ilocne neueniss KOMOUHUPOBAHHBIM NPENAPAMOM Mae-
HUs TAKMama ou2uopama u nupUOOKCUHA Y NAYUCHINOE ¢ XPOHUUECKOU
00CcmMpyKMUBHOU OONE3HBIO 1e2KUX, XPOHUUECKUM NUEIOHePPUMOM
U MOoueKkameHHot bone3HbI0 Yyposerb mazhus ovii (1,5 1+0,08) mmons /1.
Jleuenue KOMOUHUPOBAHHBIM NPENAPAMOM MASHUS U NUPUOOKCUHA NO-
BNUANO HA CKOPOCMb KIyOOYKOBOI punbmpayuu y nayueHmos pynnol
€ KOMOpOUOHOCMbIO. YpOo8eHb cKOpocmu KirybouKko8ou (hurempayuu
nocne nevenus (90,7 £ 5,04 mL/min/1,73 m? (p<0,05), umo OvL10
3HAUUMENLHO 8blUE NO CPABHEHUIO ¢ OAHHBIMU HMO20 NOKA3AMENs
8 epynne NayueHmo8 ¢ KOMOPOUOHOCMBIO OO0 JIeYeHUs.

Bw1600. Koppexyus memabonuueckoeo oucoanranca npu nomowu
UCNONL308AHUS HYMPUMUBHBIX NPENapamos MAacHus U NUPUOOKCUHA
N0360JIs1em USMEHUMb MedeHue XPOoHuUueckou 00CmpyKmusHoul 6o-
JIE3HU JIESKUX ¢ KOMOPOUOHOCIBIO, ONMUMUSUPOBAS PECRUPAMOPHYIO
QyHkyuro u yukyuro nouex.
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Introduction. Chronic obstructive pulmonary
disease (COPD) is one of the major problems in
healthcare nowadays. The World Health Organization
(WHO) predicts that by 2020 COPD will be fifth
leading disease that causes disability [1]. About 15%
of COPD patients need hospitalization with elements
of intensive respiratory care for acute exacerbation,
that is uncomfortable for the patient and medical
resources [2,3]. Even through therapeutical approach
to COPD is being improved recently, acid-base dis-
orders and electrolyte imbalance remain issues that
confound the outcome causing metabolic acidosis

and systemic inflammation. Metabolic acidosis con-
tributes to development of chronic pyelonephritis and
urolithiasis (UL) making COPD treatment prognosis
adversely affected by such polymorbidity[4,5,6]. The
other part of COPD comorbid situation is the treat-
ment of acute infectious exacerbations. In comorbid
COPD, bacterial infection can induce inflammation
both in terms of exacerbations and in the stable state.
According to the clinical protocol, antibiotics have
been used as standard treatment of COPD exacerba-
tions, but their significance in this context remains
uncertain [7]. According to the GOLD (Global Ini-
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tiative for Chronic Obstructive Lung Disease) guide-
lines managing comorbidities in COPD is important.
COPD is a preventable and treatable disease, but in
the case of comorbidity with chronic pyelonephri-
tis (CP) with urolithiasis it should be treated with
additional nutrition supplement support in order to
correct ionic imbalance [8]. Very often UL is caused
by oxalic acid stones. This disturbance of metabolism
of calcium and oxalic acid is manifested in dysmeta-
bolic nephropathy (DN) [9] and respiratory oxalosis,
aggressive COPD phenotype, usually with muscle
weakness. Nutritional support in COPD comorbid
patients, appears to be more a modifiable factor that
can prevent development of acute complications. To
normalize the exchange of oxalic acid and reduce
calculi deposition it is advisable to add nutritional
supplement of calcium ionic antagonist — magne-
sium and pyridoxine (B6) to the complex therapy of
COPD and CP [10].

Objective. To determine the effectiveness of
treatment with addition of magnesium and pyridox-
ine (vitamin B6) nutritional supplement in chronic
obstructive pulmonary disease and comorbid chronic
pyelonephritis with urolithiasis patients.

Material and methods. The study was conducted
with the involvement of 63 patients who were admit-
ted to the pulmonology and urology departments of
Chernivtsi Regional Emergency Hospital — Univer-
sity Clinic. The diagnoses of the chronic obstructive
pulmonary disease and chronic pyelonephritis with
urolithiasis were done according to the national and
international diagnostic protocols. The criteria of
airflow obstruction and risk factors were spirometry
parameters: forced expiratory volume in 1 second
(FEV1) between 30 and 50% predicted and FEV1/
FVC ratio (where FEV1 is forced expiratory volume
in 1 second and FVC is forced vital capacity) < 70%
that is C and D grades in GOLD2017 guidelines. The
severity of symptoms was estimated by the mMRC
scale (modified Medical Research Council Dyspnea
scale). Exacerbation history (>2 times per year) of
each patient was taken into account during pulmonary
function evaluation procedure. In case when several
diagnostic risk factors were from different categories,
risk factor with the highest score was used. Spi-
rometry was done with Spirometer"Microlab-3300"
("Sensor — Medics", Netherlands).

Patients were divided into the following study
groups: group I — 20 patients with CP and UL who
received treatment in accordance with the clinical
protocol for the management of patients with urolithi-
asis and in accordance with the order of the Ministry
of Health of Ukraine dated 12.12.2004 No. 593;
group Il — 20 patients with isolated COPD who
received treatment according to the order of the Min-

istry of Health of Ukraine from 555 dated 27.06.2013;
group I1I-23 patients with comorbid COPD, CP and
UL, who, in addition to standardized treatment in
accordance with the above stated protocols, received
nutritional supplement of 470 mg magnesium lac-
tate dihydrate, that is a dose equivalent to 48 mg
of magnesium and pyridoxine hydrochloride in a
dose of 5 mg orally 3 times a day for 30 days. The
control group consisted of 20 practically healthy
persons (PHP). Patients of study groups and control
group participants were of corresponding age and
sex that gives the possibility to compare the data of
these groups.

Exclusion criteria from the study were the pa-
tients who had the following health conditions: diabe-
tes, coronary artery disease, acute coronary syndrome,
myocardial infarction, valvular heart disease, heart
failure (II-111 stage; III-IV FC with left ventricular
ejection fraction below 45%), acute cerebrovascu-
lar accident, rheumatic diseases (rheumatic fever,
diffuse connective tissue diseases, etc.), oncology
and infection; viral hepatitis B and C, cirrhosis of
various etiologies, mental disorders, pregnancy or
lactation, acute inflammation of any localization,
other decompensated diseases which may influence
the results of the study. Routine clinical examina-
tions of patients of all groups were performed: daily
urine analysis with determination of the presence of
oxalate salts, the level of creatinine (umol/L), urea
(mmol/L), glomerular filtration rate (ml/min), serum
magnesium level (mmol /1), serum level of free cal-
cium ions (mmol/l), spirometry with pre and post
bronchodilatator (salbutamol) were done. A com-
parative analysis of the parameters of the respiratory
and renal function before and after the application
of magnesium and pyridoxine was conducted. The
statistical software IBM SPSS Statistics v.20.

Results and discussion. Analysis of the data
showed that patients of the I1I-rd group, the level of
magnesium before treatment was (0,65 £ 0,11) mmol
/1, which is in 1.4 times lower than in patients of the
control group— (2,1 = 0,08) mmol / 1. In patients of
the I-st and the II-nd groups, the level of magnesium
correlated with the values of the control group. The
spirometry parameters in patients of the III-rd group
prior to the treatment with magnesium and pyridox-
ine supplement were as the following: FEV1 (62 +
1,5)%, FEV1/FVC ratio (68,3 +2,1),% (p <0,05),
and in patients of the group II, that received standard
COPD treatment, FEV1 was (64,4 + 1,5)%, FEV1/
FVC ratio (70,1 + 0,5)% (p <0,05). In both groups
respiratory function was reduced, so it was corre-
spondent to diagnostic criteria of COPD stages 2 and
3with a high risk, group C when compared with the
data of the PHP group, where FEV1 was (126,51 +
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8,2)%, and FEV1/FVC ratio (102,5 + 7,1)%.

After 30 days of treatment with the combination
of magnesium and pyridoxine in addition to the main
treatment, the FEV1 index in patients of the group
III was (67,7 £1,4)% (p <0,05), while in patients
of the II-nd group that received standard treatment
according to the protocol for COPD management,
the FEV1 was (64,7 = 1,4)% (p <0,05). After addi-
tion of combined nutritional supplement of magne-
sium lactate dihydrate and pyridoxine in patients
of the IlI-rd group, serum level of magnesium was
(1,51£0,08) mmol/l, and in patients of the I-st and
1I-nd study groups who did not receive magnesium
and pyridoxine nutritional supplement, remained
the same as it was at the baseline.

During glomerular filtration rate evaluation
(GFR), mL/min/1.73 m? in patients of a group with
comorbid pathology, this parameter before treatment
was (79,2 £4,9) mL/min/1,73 m? (p<0,05), while in
the control group it was (101,2+5,6) mL/min/1,73
m?, In the I-st group GFR rate was (85,3 +4,1) mL/
min/1,73 m? (p <0,05) indicating a significant reduc-
tion in renal function due to the presence of oxalate
genesis urolithiasis. After treatment with magne-
sium and pyridoxine, GFR in patients in the group
with comorbidity was (90,7 + 5,04 mL/min/1,73 m?
(p <0,05), when compared with the same index in this
group before the treatment, means the presence of
improvement of the renal functional state. In patients
group I, who received standardized treatment for UL
and CP, the GFR rate remained almost unchanged
(86,2 + 3,1) mL/min/1,73 m? (p<0,05).

Conclusions. Addition of magnesium and pyri-
doxine, alongside with the standard treatment regi-
mens of COPD and CP, improves the general meta-
bolic state of COPD comorbid patients, preventing
the progression of dysmetabolic nephropathy and
renal complications.

Prospect for further research. COPD in co-
morbidity with CP and UL is a special pathologic
condition and the question is how to improve nutri-
tional factors to improve prognosis. It needs to be
tracked with more body function parameters, such
as state of red blood system and iron metabolism.
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