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Abstract. In Chronic Kidney disease (CKD) there are various abnormalities in hormonal levels
that lead to impairment of sexual functions, fertility, and pregnancy outcomes. Sex hormonal
dysfunction not only affects the sexual aspect of human life but has a direct and indirect impact
on other aspects like bone health, the central nervous system, and cognitive function. In this study,
we looked at the testosterone and gonadotropins levels and their correlation with the quality of life
using the SF-36 form.

Methods. In this cross-sectional observational study, we included 50 male patients on hemodialysis
(HD) with a dialysis vintage of at least 6 months. Serum testosterone, luteinizing hormone (LH)
and follicle-stimulating hormone (FSH) were done from the mid-week pre-hemodialysis sample.
Other hematological and biochemical parameters were assessed as well. Quality of life was assessed
using the SF-36 form. Further analysis was done to find the correlation between SF 36 score and
hormonal levels.

Results. The mean age of our patients was 34.86x8. 12 years and dialysis vintage was 24.24x18.74
months. The mean serum LH level was 8.58+3.56 mIU/ml, the mean serum FSH level was
8.9+4.05, and the mean testosterone was 217.46+96.44 ng/dl. In our study 15 patients (30%)
had normal testosterone levels >270 ng/dl, 35 patients (70%) had low testosterone level (<270ng/
dl). SF36 score in our study was 54.82+12.81. There was no correlation between LH, FSH levels
and quality of life. However, there was a significant positive correlation between testosterone levels
and SF-36 score.

Conclusion. Hypogonadism is common in HD male patients. Testosterone level has a positive
correlation with SF-36 scores.
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Mysamia Jlatied!, Manmkyma Smna!, @apxat Adodac?

CrareBi ropMOHH Ta X acomialis 3 SIKiCTIO JKUTTS Y Y0JI0BIKiB,
AKi JIKYIOTbCS reMOoiaj1izoM

"Mennunnii konemx langi, Cexynnepa6an, laiimapa6an, Inais
2Vpsimosuii MmeqnuHMii konek I pinarap, Kammip, Inais

Pestome. Xponiuna xeopoda nupox (XHH) npuzeodums 00 nopyuieHHs 20pMOHAAbHO20 (OHY i, 8i0n08iOHO, cma-
mesux QyHKyiil, gepmurvHocmi ma Hacaiokie eacimnocmi. Cmameea 20pMOHANbHA OUCQYHKYISI He MINbKU GNAUBAE
Ha CeKcyanrvHuil acnekm Ar0CbK020 HCUMms, ate MAe npamuil i onocepeOKo8anuil 6naué Ha iHWi acnekmu, Maki sk
300p08°1 KiCmoK, 4eHmpaibHOi Hepeoeoi cucmemu ma KoeHimueHi pyHkyii. Y ybomy 0ocaioxncenti Mu po3easHyau pieHi
mecmocmepory ma e0Ha00MPONiHy ma ix Kopeasyiro 3 aKicmio Jdcumms 3a donomoz2oro onumysanvhuxa SF-36.

Memoou. Y ue nepexpecte obcepsayiiine docaioxncents exarouero 50 xeopux uonosivoi cmami 3 XXH V, aki aiky-
saauco memodom eemodianizy (I1) wionatimenuie 6 micauyie. JlocrioxceHHs cupogamkosux KOHUeHmpayiti mecmocmepo-
HY, aromeinizytonoeo opmony (JII) i ghonixyrocmumyaroionoeo eopmony (PCI) eukonysasu 6 cepeduni mudichs nepeo
T/l Takoxc ouintosanu inwi eemamonoeiumi ma oioximiuni noxasnuxu. HAxicme scumms oyinroearu 3a gopmoro SF-36.

Pesynvmamu. Cepeoniii eix nayicumie cmanosue 34,868, 12 pokis, mpueanicmo dianizy 24,24+ 18,74 micauys.
Cepeotiii pieenv cuposamkogoeo JII' cmanosue 8,58+3,56 mMO/ma, @CI — 8,9+4,05 mMO/ma, mecmocmepony —
217,46+96,44 ne/on. Jluwe 15 (30%) nayicumie maru peghepenmui snauenns mecmocmepony >270 ne/on, 35 (70%)
nayieumie maiu HU3bKUil pigenb mecmocmepony (<270 ne/on). Mu ne susnauunu xopeasuii mixc pieuamu JI, OCI i
sakicmio wcumms. [Ipome écmano6aeHO cCMAMUCMUYHO 3HAUYUWUL NPIMUT KOPEAAYIUHULL 36 S30K Midc KOHUeHmpayiero

mecmocmeporny ma cepeduim 6anrom SF 36.

Bucnoeok. Tinoconadusm uacmo 3diaecHocmyemocs y nayienmie 4onoeivoi cmami, saxi aikyromoscs IJ]. Pisens
mecmocmepory NO3UMUBHO KOPEAIOE 3 IKICIIO JICUmms Nayi€Hmie.
KarouoBi ciioBa: mecmocmepon, sikicmo scumms, eemooianiz, cmameei 20pMOHU.

Introduction. In chronic kidney disease (CKD)
there are various abnormalities in hormonal levels that
lead to impairment of sexual functions, fertility, and
pregnancy outcomes [1]. Sex hormonal dysfunctions
not only affect the sexual aspect of human life but has
a direct and indirect impact on other aspects like bone
health, central nervous system, cognitive function, etc.
Studies have revealed that age-related endocrine dys-
function leads to cognitive decline and increases the
risk of neurodegenerative diseases. As has been proven
already that estrogens can be protective of cognitive
function, recently androgens and gonadotropins like lu-
teinizing hormone (LH) have been shown to modulate
learning and memory [2]. Significant derangements of
the hypothalamic, pituitary, and gonadal axis have been
commonly identified in CKD patients [1]. To assess the
different aspects of a patient’s life (emotional, physical
and social), a commonly used questionnaire worldwide
is the Short Form 36 (SF 36) Various studies have re-
vealed the poor quality of life in the CKD population,
be it patients in early stages of CKD or patients on dial-
ysis. Comparison of quality of life in patients receiving

Muzamil Latief
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hemodialysis, peritoneal dialysis, or kidney transplan-
tation has also been studied using SF 36 questionnaire
[3-5]. Erectile dysfunction is seen in 20-80% of patients
with CKD and about 80% of male patients on dialysis
have erectile dysfunction [6]. It has been observed that
quality of life improves in non-CKD patients and hypo-
gonadism with the replacement of gonadotropin or tes-
tosterone hormones [7]. It has been observed that the
quality of life is worse in patients with higher severity of
erectile dysfunction [8]. In this study, we investigated
testosterone and gonadotropin levels and their correla-
tion with the quality of life using SF-36.

The present study aimed to assess the sex hormon-
al status and its association with the quality of life in
male hemodialysis patients.

Materials and Methods. After attaining ethical
approval (IEC/GMC/2020/01/38) and consent of pa-
tients, in this cross-sectional observational study, 50
male patients on hemodialysis with a dialysis vintage of
at least 6 months were included. All the included pa-
tients were undergoing dialysis at a single center funded
by the state government and were in the age group of
18-45 years. Patients on any hormone replacement
therapy, dialysis vintage less than 6 months, and age<18
or >45 years were excluded from the study.

Serum testosterone, LH, and follicle-stimulating
hormone (FSH) were done from the mid-week pre-HD
sample. Other hematological and biochemical param-
eters were assessed. Quality of life was assessed using
the SF-36 form.
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The data obtained was analyzed using SPSS version
24.0. Continuous variables were expressed as means
(M), and the standard deviations (SD), and compared
using the Student’s t-test. Categorical variables were
expressed as frequency and percentage and compared
using the Chi-square tests (x2). The Spearman correla-
tion test was used to assess the association between cat-
egorical variables. The receiver operating characteristic
(ROCQC) analysis was performed to determine the opti-
mal cut-off point of testosterone to predict changes in
quality of life using the SF 36 form.

Results. The mean age of the patients was
34.86%8.12 years and the dialysis vintage 0f24.24+18.74
months. All the patients were on thrice weekly HD with
AV fistula as HD access. 12 (24%) patients were dia-
betic, and 1 patient was HBV positive. In our study, the
mean serum LH level was 8.58%+3.56mIU/ml, mean
serum FSH level was 8.9+4.05, and mean testosterone
was 217.46196.44 ng/dl. In our study 15 patients (30%)
had normal testosterone levels >270ng/dl, 35 patients
(70%) had low testosterone level (<270ng/dl). The clin-
ical characteristic of the patients is presented in Table 1.

Table 1
Clinical characteristics of the patients
Mean
Age (years) 34.86 £ 8.12
Weight (kg) 52.44 £ 7.90
Vintage (months) 24.24 +18.74
Hb (g/dl) 9.14 £ 1.68
TLC (per cmm) 7300.74 + 2025.48
Platelet (per cmm) 208836.96 + 61323.05
Creatinine(mg/dl) 8.80+2.13
Calcium (mg/dl) 8.40 £ 1.07
Phosphorus(mg/dl) 451+£1.52
Bilirubin (mg/dl) 0.83 £0.26
Albumin (g/dl) 3.38 £0.58
IDWG (kg) 2.25+£0.87
Leutinizing Hormone (mIU/ml) 8.58 £ 3.56
Follicle Stimulating Hormone (mIU/ml) 8.90 = 4.05

Testosterone (ng/dl)

217.46 £ 96.44

Abbreviations: IDWG, interdialytic weight gain; Hb, hemoglobin; TLC, total lymphocyte count.

The mean SF36 score in our study was 54.82+12.81,
with 26 patients having SF 36 scores above 50, and 24
patients having scores below 50. When the anthropo-
metric and biochemical parameters between low SF 36

and high SF 36 were compared, testosterone levels were
higher in the high SF 36 group (p<0.05) the differences
in the rest of the parameters were statistically insignifi-
cant (Table 2).

Table 2
Comparison between study parameters and SF36 score among the patients
Parameters SF 3_6 <30 SF 3_6 >50 p-value
(n=124) (n=26)

Age (years) 33.54 + 8.61 36.08 £7.60 0.274
Weight (kg) 50.46 = 7.67 54.27 £7.81 0.088
Height (cm) 158.75 £ 5.30 160.19 £8.70 0.487
BMI (kg/m?) 20.67 £ 3.18 20.53 £2.84 0.874
Vintage (months) 28.17 £21.22 20.62 £15.67 0.157
Hb (g/dl) 8.86 = 1.88 9.40 +1.47 0.260
TLC (per cmm) 6962.79 + 2064.82 7612.69 £1976.82 0.261
Platelet (per cmm) 201028.33 £ 60052.10 216044.92 £62771.73 0.393
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Continuation of Table 2

Parameters SF 3_6 <30 SF 3_6 >50 p-value
(n=24) (n=26)

Creatinine (mg/dl) 8.41 = 1.80 9.15 +2.37 0.222
Calcium (mg/dl) 8.49 + 1.03 8.31 x£1.11 0.556
Phosphate (mg/dl) 4.58 £1.32 4.44 £1.70 0.747
Bilirubin (mg/dl) 0.83 £0.26 0.83 £0.27 0.986
Albumin (g/dl) 3.48 £ 0.63 3.29 £0.53 0.248
IDWG (kg) 2.32£0.92 2.19 £0.84 0.619
LH (mIU/m)l 8.56 + 3.78 8.56 £2.80 1.000
FSH (mIU/ml) 9.92 £4.59 9.38 +£4.33 0.670
Testosterone (ng/dl) 181.00 = 77.08 251.12 £101.55 0.009

Abbreviations: BMI, body mass index, FSH, follicle-stimulating hormone; IDWG, interdialytic weight gain; Hb, hemoglobin;
LH, luteinizing hormone; TLC, total lymphocyte count.

There was no correlation between the quality of life
and LH (r = -0.04, p = 0.97), or FSH (r = 0.016, p =
0.93) levels. However, there was a significant positive

correlation between testosterone levels and quality of
life (r=10.37, p = 0.009) (Fig.1).
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Fig. 1. The correlation between SF 36 score and testosterone levels in male HD patients.

Testosterone at a best cut off value of 146.5ng/dl could predict SF 36 >50 or SF 36 <50 with a sensitivity of
88.5 % and specificity of 45.8% (p = 0.01) (Fig. 2).
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Fig. 2. Receiver-operating characteristic (ROC) curve for the cut-off value of testosterone
to predict changes in quality of life using the SF 36 form.
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Discussion. In the present study, we found that
only 15 (30%) male HD patients had normal testoster-
one levels >270ng/dl, and 35 (70%) of them had low
testosterone levels (< 270ng/dl). In one of the earliest
studies by Guevara et al, 26 male CKD patients aged of
14-65 years were included to study gonadotropin hor-
monal levels (LH, FSH) [9]. The patients were subdi-
vided based on renal replacement therapy (RRT) mo-
dality HD or peritoneal dialysis (PD), and those not on
RRT. It was observed that serum LH level (21.6 £12.2
mlIU/ml) was higher in the patients on HD compared
to PD or pre-dialysis patients and the control group.
They found no significant difference in FSH levels
among the patient groups. They also found that testos-
terone levels ranged between 101-426 mug/dl (mean
value 256 mpug/dl) and were lower than in the control
group [9]. Contrary to the mentioned study, we found
serum LH and FSH in the reference ranges. Distiller
et al found that the mean basal LH levels in both HD
and PD patients were significantly elevated whereas
serum testosterone levels were significantly low when
compared to the control group [8]. However, there was
no significant difference between pre-dialysis and post-
dialysis levels of hormones [8]. Eckersten et al demon-
strated higher prolactin and estradiol levels in HD male
patients compared to control [10]. There were no dif-
ferences found for FSH and testosterone between HD
patients and the control group. The level of LH in their
study was in the normal range [10]. Moreover, in ac-
cordance with our findings, Carrero et al have found a
testosterone deficiency in a large cohort of male HD
patients [11]. Cang ven et al have demonstrated that
male HD patients with normal testosterone concentra-
tion had better sexual function as assessed by the Inter-
national Index of Erectile Function (IIEF) than those
with testosterone deficiency [12]. Hypogonadism was
seen in 11.1% of patients and patients with low testos-
terone levels had higher gonadotropin levels [12]. In our
study, 70% of men had hypogonadism which is contrary
to the aforementioned study. One of the reasons for the
smaller number of hypogonadal patients could be less
number of diabetics included in their study. They con-
cluded that normalization of serum testosterone levels
after administration of T-gel was an effective treatment
for erectile dysfunction. In the study from Pakistan, tes-
tosterone deficiency was observed in 60% of men com-
pared to 70% of men in our study [13].

The quality of life assessment in our study was
done using the SF-36 questionnaire and we found that
the mean SF-36 score in our study was 54.82 + 12.81.
No statistically significant difference was observed in
LH and FSH levels between the two groups with high
and low SF-36 scores. However, the testosterone levels
were higher in the patients with better quality of life.
We found that there was a positive correlation between
SF36 scores and testosterone levels (r =0.366). Using
the ROC curve, testosterone at the best cut-off value of
146.5 ng/dl could predict SF 36 >50 or SF 36 <50 with

a sensitivity of 88.5 % and specificity of 45.8%. Fero-
ze et al have observed that lower quality of life scores
was associated with higher mortality risk [14]. Both the
mental health and physical health dimensions of the
SF-36 showed significant associations with mortality
in their study. They also observed that creatinine and
serum albumin levels were higher in those with a high-
er quality of life score quartiles [14]. Contrary to their
finding, we did not find statistically significant differ-
ences in creatinine and albumin levels in patients with
SF-36 scores >50 or <50. In their study, Oliveira et al
observed lower quality of life scores compared to stud-
ies from the United States and Europe but higher than
the scores observed in studies from Asian countries like
India and Saudi Arabia [15]. Moreover, in contrast to
our study, they found higher quality of life scores. Shi-
raishi et al included 37 male hypogonadotropic hypogo-
nadal HD patients (mean age: 26.1years) who received
gonadotrophin (n = 31) or testosterone treatment (n =
6) [7]. The SF-36 questionnaire was used to assess the
quality of life at the baseline and every 6 months dur-
ing the 2-year treatment period. The SF-36 scores in
the patient population were lower than in the normal
Japanese population. They concluded that gonadotro-
phin treatment for MHH was associated with signifi-
cant improvements in SF-36 domains [7]. Rosas et al
observed that the emotional domains of the SF-36 were
more profoundly associated with erectile dysfunction
than the physical domains [17]. This study highlights
the fact that poor sexual function leads to poor quality
of life and vice versa.

Our study has several limitations. It was an obser-
vational study with small sample size, and the hormones
studied were measured at only one time point. There-
fore, causality could not be established. In addition, we
did not examine erectile dysfunction in the patients,
which could clarify our findings on the relationship be-
tween testosterone levels and quality of life.

Conclusions. Hypogonadism is common in HD
patients. Testosterone level correlates positively with
SF-36 scores. Further studies with a larger cohort of
patients are needed to confirm these preliminary results
and validate testosterone level as a proposed biomarker
of quality of life in clinical practice.

Conflict of interest. The authors declare no con-
flict of interest.

Funding source. This study was not financially
supported.

Author Contributions.

Muzamil Latief: the study design, literature search,
conduct and planning, data analysis, manuscript writ-
ing, and submission;

Manjusha Yadla: study design, planning, and su-
pervision, data analysis, project writing;

Farhat Abbas: data analysis, literature search,
manuscript writing.

32 OpUriHOABHI HOYKOBI POBOTU

YKPQIHCBbKUIN XYPHOA HEPPROAOTIT TO Aianisdy N23 (75) 2022



Ukrainian Journal of Nephrology and Dialysis, 3 (75)’2022

Original Papers

References:

1. Schaefer F, Veldhuis JD, Robertson WR, Dunger D,
Sch rer K. Immunoreactive and bioactive luteiniz-
ing hormone in pubertal patients with chronic re-
nal failure. Cooperative Study Group on Pubertal
Development in Chronic Renal Failure. Kidney
Int. 1994 May;45(5):1465-76. doi: 10.1038/
ki.1994.191.

2. Blair JA, McGee H, Bhatta S, Palm R, Casadesus
G. Hypothalamic-pituitary-gonadal axis involve-
ment in learning and memory and Alzheimer’s dis-
ease: more than “just” estrogen. Front Endocrinol
(Lausanne). 2015 Mar 25;6:45. doi: 10.3389/
fendo.2015.00045. PMID: 25859241; PMCID:
PMC4373369.

3. Purnell TS, Auguste P, Crews DC, Lamprea-
Montealegre J, Olufade T, Greer R, Ephraim P, Sheu
J, Kostecki D, Powe NR, Rabb H, Jaar B, Boulware
LE. Comparison of life participation activities
among adults treated by hemodialysis, peritoneal
dialysis, and kidney transplantation: a systematic
review. Am J Kidney Dis. 2013 Nov;62(5):953-73.
doi: 10.1053/j.ajkd.2013.03.022.

4. Gayle F, Soyibo AK, Gilbert DT, Manzanares J,
Barton EN. Quality of life in end stage renal disease:
a multicentre comparative study. West Indian Med
J. 2009;58(3):235—242. Available from: https://
pubmed.ncbi.nlm.nih.gov/20043531/.

5. Bakewell AB, Higgins RM, Edmunds ME. Quality of
life in peritoneal dialysis patients: decline over time
and association with clinical outcomes. Kidney
Int. 2002 Jan;61(1):239-48. doi: 10.1046/j.1523-
1755.2002.00096.x.

6. Rosas SE, Joffe M, Franklin E, Strom BL, Kotzker
W, Brensinger C, Grossman E, Glasser D, Feldman
HI. Prevalence and determinants of erectile dys-
function in hemodialysis patients. Kidney Int.
2001 Jun;59(6):2259-66. doi: 10.1046/j.1523-
1755.2001.00742.x.

7. Shiraishi K, Oka S, Matsuyama H. Assessment of
quality of life during gonadotrophin treatment
for male hypogonadotrophic hypogonadism. Clin
Endocrinol (Oxf). 2014 Aug;81(2):259-65. doi:
10.1111/cen.12435.

8. Distiller LA, Morley JE, Sagel J, Pokroy M, Rabkin
R. Pituitary-gonadal function in chronic renal fail-
ure: the effect of luteinizing hormone--releasing

10.

1.

12.

13.

14.

15.

16.

hormone and the influence of dialysis. Metabolism.
1975  Jun;24(6):711-20. doi: 10.1016/0026-
0495(75)90039-6.

Guevara A, Vidt D, Hallberg MC, Zorn EM, Pohlman
C, Wieland RG. Serum gonadotropin and testoster-
one levels in uremic males undergoing intermittent
dialysis. Metabolism. 1969 Dec;18(12):1062-6. doi:
10.1016/0026-0495(69)90024-9.

Eckersten D, Giwercman A, Christensson A. Male
patients with terminal renal failure exhibit low
serum levels of antim llerian hormone. Asian J
Androl. 2015;17(1):149-153. doi:10.4103/1008-
682X.135124.

Carrero JJ, Qureshi AR, Parini P, Arver S, Lindholm
B, Brny P, Heimb rger O, Stenvinkel P. Low se-
rum testosterone increases mortality risk among
male dialysis patients. J Am Soc Nephrol. 2009
Mar;20(3):613-20. doi: 10.1681/ASN.2008060664.

Cang ven O, Aykose G, Albayrak S, Goktas C, Horuz
R, Yencilek F. Efficacy of testosterone gel in the
treatment of erectile dysfunction in hypogonadal
hemodialysis patients: a pilot study. Int J Impot
Res. 2010 Mar-Apr;22(2):140-5. doi: 10.1038/
ijir.2009.55.

Anees M, Mumtaz A, Barki MH, Ibrahim M, Hussain
S, Uzair M. Sex hormones and erectile dysfunc-
tion in hemodialysis patients. Pak J Med Sci
2009;25(6):922-927. Available from: https://pjms.
com.pk/issues/octdec209/article/article9.html.

Feroze U, Noori N, Kovesdy CP, et al. Quality-of-
life and mortality in hemodialysis patients: roles of
race and nutritional status. Clin J Am Soc Nephrol.
2011;6(5):1100-1111. doi:10.2215/CJIN.07690910.

Oliveira AP, Schmidt DB, Amatneeks TM, Santos JC,
Cavallet LH, Michel RB. Quality of life in hemodi-
alysis patients and the relationship with mortality,
hospitalizations and poor treatment adherence. J
Bras Nefrol. 2016 Dec;38(4):411-420. Portuguese,
English. doi: 10.5935/0101-2800.20160066.

Rosas SE, Joffe M, Franklin E, Strom BL, Kotzker W,
Brensinger C, Grossman E, Glasser DB, Feldman HI.
Association of decreased quality of life and erec-
tile dysfunction in hemodialysis patients. Kidney
Int. 2003 Jul;64(1):232-8. doi: 10.1046/j.1523-
1755.2003.00042.x.

YKPOTHCBKUI XKYPHOA HEPPOAOTIT T AlaAidy N23 (75) 2022

OpUriHOABHI HOYKOBI POBOTU 33


https://www.kidney-international.org/article/S0085-2538(15)58472-X/pdf
https://www.kidney-international.org/article/S0085-2538(15)58472-X/pdf
https://www.kidney-international.org/article/S0085-2538(15)58472-X/pdf
https://www.kidney-international.org/article/S0085-2538(15)58472-X/pdf
https://www.kidney-international.org/article/S0085-2538(15)58472-X/pdf
https://www.kidney-international.org/article/S0085-2538(15)58472-X/pdf
https://www.kidney-international.org/article/S0085-2538(15)58472-X/pdf
https://www.frontiersin.org/articles/10.3389/fendo.2015.00045/full
https://www.frontiersin.org/articles/10.3389/fendo.2015.00045/full
https://www.frontiersin.org/articles/10.3389/fendo.2015.00045/full
https://www.frontiersin.org/articles/10.3389/fendo.2015.00045/full
https://www.frontiersin.org/articles/10.3389/fendo.2015.00045/full
https://www.frontiersin.org/articles/10.3389/fendo.2015.00045/full
https://www.frontiersin.org/articles/10.3389/fendo.2015.00045/full
https://pubmed.ncbi.nlm.nih.gov/23725972/
https://pubmed.ncbi.nlm.nih.gov/23725972/
https://pubmed.ncbi.nlm.nih.gov/23725972/
https://pubmed.ncbi.nlm.nih.gov/23725972/
https://pubmed.ncbi.nlm.nih.gov/23725972/
https://pubmed.ncbi.nlm.nih.gov/23725972/
https://pubmed.ncbi.nlm.nih.gov/23725972/
https://pubmed.ncbi.nlm.nih.gov/23725972/
https://pubmed.ncbi.nlm.nih.gov/20043531/
https://pubmed.ncbi.nlm.nih.gov/20043531/
https://pubmed.ncbi.nlm.nih.gov/20043531/
https://pubmed.ncbi.nlm.nih.gov/20043531/
https://pubmed.ncbi.nlm.nih.gov/20043531/
https://pubmed.ncbi.nlm.nih.gov/11786106/
https://pubmed.ncbi.nlm.nih.gov/11786106/
https://pubmed.ncbi.nlm.nih.gov/11786106/
https://pubmed.ncbi.nlm.nih.gov/11786106/
https://pubmed.ncbi.nlm.nih.gov/11786106/
https://www.sciencedirect.com/science/article/pii/S008525381547721X
https://www.sciencedirect.com/science/article/pii/S008525381547721X
https://www.sciencedirect.com/science/article/pii/S008525381547721X
https://www.sciencedirect.com/science/article/pii/S008525381547721X
https://www.sciencedirect.com/science/article/pii/S008525381547721X
https://www.sciencedirect.com/science/article/pii/S008525381547721X
https://onlinelibrary.wiley.com/doi/abs/10.1111/cen.12435
https://onlinelibrary.wiley.com/doi/abs/10.1111/cen.12435
https://onlinelibrary.wiley.com/doi/abs/10.1111/cen.12435
https://onlinelibrary.wiley.com/doi/abs/10.1111/cen.12435
https://onlinelibrary.wiley.com/doi/abs/10.1111/cen.12435
https://www.metabolismjournal.com/article/0026-0495(75)90039-6/pdf
https://www.metabolismjournal.com/article/0026-0495(75)90039-6/pdf
https://www.metabolismjournal.com/article/0026-0495(75)90039-6/pdf
https://www.metabolismjournal.com/article/0026-0495(75)90039-6/pdf
https://www.metabolismjournal.com/article/0026-0495(75)90039-6/pdf
https://www.metabolismjournal.com/article/0026-0495(75)90039-6/pdf
https://www.metabolismjournal.com/article/0026-0495(69)90024-9/fulltext
https://www.metabolismjournal.com/article/0026-0495(69)90024-9/fulltext
https://www.metabolismjournal.com/article/0026-0495(69)90024-9/fulltext
https://www.metabolismjournal.com/article/0026-0495(69)90024-9/fulltext
https://www.metabolismjournal.com/article/0026-0495(69)90024-9/fulltext
https://www.ajandrology.com/article.asp?issn=1008-682X;year=2015;volume=17;issue=1;spage=149;epage=153;aulast=Eckersten
https://www.ajandrology.com/article.asp?issn=1008-682X;year=2015;volume=17;issue=1;spage=149;epage=153;aulast=Eckersten
https://www.ajandrology.com/article.asp?issn=1008-682X;year=2015;volume=17;issue=1;spage=149;epage=153;aulast=Eckersten
https://www.ajandrology.com/article.asp?issn=1008-682X;year=2015;volume=17;issue=1;spage=149;epage=153;aulast=Eckersten
https://www.ajandrology.com/article.asp?issn=1008-682X;year=2015;volume=17;issue=1;spage=149;epage=153;aulast=Eckersten
https://jasn.asnjournals.org/content/20/3/613
https://jasn.asnjournals.org/content/20/3/613
https://jasn.asnjournals.org/content/20/3/613
https://jasn.asnjournals.org/content/20/3/613
https://jasn.asnjournals.org/content/20/3/613
https://www.nature.com/articles/ijir200955
https://www.nature.com/articles/ijir200955
https://www.nature.com/articles/ijir200955
https://www.nature.com/articles/ijir200955
https://www.nature.com/articles/ijir200955
https://www.nature.com/articles/ijir200955
https://pjms.com.pk/issues/octdec209/article/article9.html
https://pjms.com.pk/issues/octdec209/article/article9.html
https://pjms.com.pk/issues/octdec209/article/article9.html
https://pjms.com.pk/issues/octdec209/article/article9.html
https://pjms.com.pk/issues/octdec209/article/article9.html
https://cjasn.asnjournals.org/content/6/5/1100
https://cjasn.asnjournals.org/content/6/5/1100
https://cjasn.asnjournals.org/content/6/5/1100
https://cjasn.asnjournals.org/content/6/5/1100
https://www.scielo.br/j/jbn/a/wmYjFp3sZVNRZBHQcS3StDq/?lang=en
https://www.scielo.br/j/jbn/a/wmYjFp3sZVNRZBHQcS3StDq/?lang=en
https://www.scielo.br/j/jbn/a/wmYjFp3sZVNRZBHQcS3StDq/?lang=en
https://www.scielo.br/j/jbn/a/wmYjFp3sZVNRZBHQcS3StDq/?lang=en
https://www.scielo.br/j/jbn/a/wmYjFp3sZVNRZBHQcS3StDq/?lang=en
https://www.scielo.br/j/jbn/a/wmYjFp3sZVNRZBHQcS3StDq/?lang=en
https://www.kidney-international.org/article/S0085-2538(15)49311-1/fulltext
https://www.kidney-international.org/article/S0085-2538(15)49311-1/fulltext
https://www.kidney-international.org/article/S0085-2538(15)49311-1/fulltext
https://www.kidney-international.org/article/S0085-2538(15)49311-1/fulltext
https://www.kidney-international.org/article/S0085-2538(15)49311-1/fulltext
https://www.kidney-international.org/article/S0085-2538(15)49311-1/fulltext

	_Hlk110231789
	_Hlk110059802
	_Hlk110060124
	_Hlk109810530
	_Hlk110434347
	_Hlk112668119
	_Hlk112668737
	_Hlk112750976
	_Hlk112776421
	_Hlk112777929
	_Hlk112778383
	_Hlk112779255
	_Hlk112788411
	_Hlk109822002
	_Hlk109832079
	_Ref14670753
	_Ref468189595
	_Ref384709992
	_Ref106979353
	_Ref468190941
	_Ref106979394
	_Ref77177718
	_Ref106979427
	_Ref106979718
	_Ref396905818
	_Ref106979748
	_Ref39250810
	_Ref106979762
	_Ref384722696
	_Ref39250821
	_Ref106979776
	_Ref18944530
	_Ref106979793
	_Ref30577286
	_Ref39251179
	_Ref106979820
	_Ref106979933
	_Ref39251303
	_Ref30569437
	_Ref106979942
	_Ref39251423
	_Ref106980042
	_Ref106980018
	_Ref39250963
	_Ref30572210
	_Ref106980055
	_Hlk112820770
	bau1
	_Hlk103167993
	_Hlk104711010
	_Hlk110432192
	_Hlk103592574
	_Hlk105149146
	_Hlk105076833
	_Hlk104719911
	_Hlk104556513
	_Hlk103606022
	_Hlk110001156
	_Hlk103607638
	_Hlk104820753
	_Hlk105322966
	_Hlk105323449
	_Hlk110176636
	_Hlk114907156
	Експертна група: М.О. Колесник1,2, І.О. Дудар1,2,4, Н.М. Степанова1,2, В.В. Новаківський2,3, 
Ю.І. Гончар1,2,4, Е.К. Красюк2,4, І.М. Шіфріс1,2, Р.О. Зограб’ян2,5, М.Б. Величко1,2,
О.М. Лобода1,2, С.П. Фоміна1,2
	Рекомендації Комітету з надзвичайних ситуацій Української асоціації нефрологів і фахівців з трансплантації нирки щодо 
надання cспеціалізованої медичної допомоги пацієнтам 
нефрологічного профілю в умовах воєнного стану 

	В.Ю. Глоба1, Г.А. Божок1, Є.І. Легач1, М.О. Чиж1, Я.Ю. Самбург2, О.М. Годлевська2
	Морфологічний патерн нирок щурів з інфравезикальною обструкцією 
після введення біологічно активних композицій, що містять 
нейротрофічні фактори

	І.С. Михалойко1, Р.І. Яцишин1, І.О. Дудар2
	Ефективність застосування глікозаміноглікану у хворих на гломерулонефрит: проспективне поздовжнє когортне дослідження

	Музаміл Латієф1, Манджуша Ядла1, Фархат Аббас2
	Статеві гормони та їх асоціація з якістю життя у чоловіків, 
які лікуються гемодіалізом

	О.С. Вороняк, Р.О. Зограб’ян
	Перший досвід використання стовбурових клітин у реціпієнтів 
ниркового алотрансплантата: описове дослідження

	C.В. Базалицька1, Г.Г. Нікуліна1, В.А. Кордюм2, І.Я. Дубей 2, С.О. Возіанов1, А.М. Романенко1, 
Я.О. Похоленко2, С.В. Нікітаєв1, І.Є. Сербіна1, Л.Я. Мигаль1, ￼
	Експериментальна терапія хронічної ішемії нирки з використанням препарату основного фактору росту фібробластів 

	О.Ф. Возіанов1
	А.О. Несен, П.С. Семенових, К.О. Савічева, В.Ю. Гальчінська
	Маркер вазопресину копептин і розвиток ниркових та метаболічних порушень у хворих на цукровий діабет 2 типу

	І.О. Дудар1, О.М. Лобода1, Е.К. Красюк2, С.Л. Дудар3  
	Корекція гіперфосфатемії у хворих, які лікуються гемодіалізом: 
результати 12-місячного рандомізованого дослідження 

	О. Б. Сусла1, О. В. Буштинська1, С. В. Данилів1, Л. С. Логойда1, А. І. Гоженко2
	Роль вітамінів К і D у процесах ектопічної кальцифікації у хворих на хронічну хворобу нирок: сучасний стан проблеми


