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Ist bei chronisch niereninsuffizien-

ten Patienten eine Biotin supple-
mentation erforderlich

Summary In 23 patients with
chronic renal failure (CRF),

23 patients on chronic intermittent

hemodialysis treatment (DP), 22

patients after renal transplantation

Are patients with chronic renal failure (CRF)
deficient in Biotin and is regular Biotin
supplementation required?

compared to 39.7 % in NP, 27.6 % normal functional status and
in CRF and 24.3 % in RT. exclude a functional deficit,

In unsupplemented DP patients, therefore there is no reason for a
Biotin plasma levels were elevated regular Biotin supplementation in
by 4 times and in supplemented patients with chronic renal failure.
patients by 6 times compared to
NP. During hemodialysis treatment,

the Biotin plasma level dropped by Zusammenfassung Bei 23 Patien-
about 30 % in DP with and by ten mit chronischer Niereninsuffi-

33 % in DP without vitamine zienz (CRF), 23 Dialysepatienten

(RT) and 40 normal persons (NP), supplementation. However, after 44 (DP), 22 Patienten nach Nieren-
Biotin plasma levels and the urinaryhours, the initial concentration was transplantation (RT) und 40 Nor-

excretion were analysed and
compared to the dietary Biotin
intake. Unsupplemented DP had
lower intake of Biotin than the
CRF, RT, NP and DP with

supplementation. DP excreted only

1.6-6.3 % of the daily intake as
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reached again in those receiving ~Mmalpersonen (NP) wurden die Bio-

vitamine supplementation (99 % of tin-Plasmaspiegel und die renale
basal level) and in DP without Ausscheidung Uber 24 Stunden ge-

substitution (97 % of basal level). Messen und in Beziehung zur tagli-
Only in male DP significantly chen Biotinaufnahme mit der Nah-

higher Biotin plasma levels before Und gesetzt. Unsupplementierte DP

HD were detected irrespective of z_eigten niedrigere tag!iche Biof
the supplementation dose as tinaufnahmen, als Patienten mit

; CRF, nach RT und als NP. Von der
f I K10)| S S :
compared to female patients ( taglichen Biotinaufnahme schieden
and 300ug Biotin after each . X
. : . DP nur 1,6 %—6,3 % im Vergleich
dialysis session). . .
o ; . zu 39,7 % bei den NP, 27,6 % bei
Biotin plasma concentration did Patienten mit CRE und 24.3 % bei
not vary with respect to the > 70

underlying renal disease, the serumRTBri';'ttindsim IL(Jerrlr?eﬁ;JiZ.rte DP wiesen
creatinine concentration and the PP

. : 6fach und DP ohne zusatzliche Bio-
Itfggtt:]eir;di;rgﬂté?nngcxhzf t()i/l&layzlfs tinzufuhr 4fac_h erhdhte Biotin-Plas-
dialyzer (iow- vs high flux) makonzentrationen gegenube_r den
used and the blood flow rate (QB NP a_uf. Wé‘_hre”d der Hamodlal_yse
180-260 vs 270—280 vs 300 fiel die Biotin-Plasmakonzentration
ml/min). unter Biotinsubstitution um 30 %

There were no major effects of und ohne Biotinsubstitution um

the age of the patients (< 60 years 33 % ab, alle Probanden erreichten
vs > 60 years), the BMI, nicotine nach 44 Stunden wieder die Aus-

abuse, or alcohol intake on Biotin 9angsbiotinkonzentration.

blood concentration. Mannliche DP zeigten unabhan-
Our results showed normal gig von der Hohe der Supplemen-

Biotin plasma levels which reflect a tierung (30ug oder 300ug Biotin)
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vor der HD hdhere Biotinkonzentra- Ebenso hatte das Alter der Patien- Key words Biotin — chronic renal

tionen im Plasma. ten, der BMI und Nikotinabusus so-failure — hemodialysis — Biotin sup-
Zwischen der Biotinkonzentration wie die Alkoholaufnahme keinen plementation — Biotin concentration

und der renalen Grunderkrankung, EinfluR auf die Hohe der Biotin-  in plasma and urine

dem Serumkreatinin sowie der Plasmakonzentration.

Dauer, Frequenz der Dialysebehand- Aus diesen Ergebnissen ist zu Schlisselworter Biotin —

lung, den verwendeten DialysatorenschluRfolgern, daR eine regelméaRigechronische Niereninsuffizienz —
(low-, high flux) und der BlutfluR-  Biotinsubstitution bei Patienten mit Hamodialyse — Biotinsubstitution —
rate (QB 180—260 vs 270-280 vs chronischer Niereninsuffizienz nicht Biotinkonzentration im Plasma und
300 ml/min) wahrend der HD lieR notwendig ist. im Urin

sich kein Zusammenhang darstellen.

Introduction Chronic renal failure was defined with a creatinine se-

rum level above 30Qumol/l. DP patients were treated

In patients with chronic renal failure (CRF) and patient@ith high-flux (n = 9, QB 250 ml/min, QD 500 ml/min)

undergoing regular dialysis treatment (DP), a deficien@r with low flux dialyzer (n = 14, QB 250 ml/min, QD

of water-soluble vitamins may occur (17) due to the fo00 mi/min). Blood- (QB) and dialysate flow (QD) are in-
lowing reasons: depentent of dialyzer (low- vs high-flux). There are only

1. The intake of fresh fruits and vegetables should be rdifferences in membrane cut off between the dialyzer
stricted due to the high potassium content (17, 20, 21)low- vs high-flux).

2. During dialysis treatment, there are varying losses of 8 of the DP were supplemented with Dreisavit®
vitamins according to the dialysis membrane used, t#&0 kg Biotin) and 15 patients with Ren-O-Vit® (30g
length of dialysis period and dietary habits of th&iotin) three times a week after dialysis session.
patients. The basic anthropometric data of the patient groups

3. Furthermore, the uremic dysfunction may affect the i€ listed in Table 1.
testinal tract and resultin a reduced gastrointestinal vita-
min absorption.
The knowledge on metabolic alternations of thMethods

water-soluble vitamin Biotin by uremia itself and dialysis

treatment is rather limited. _ o _

So far, there are controversial findings on the Biotif? DP patients Biotin plasma concentrations were meas-
status in patients with CRF. De Bari et al. (5) andred before and af'ger dialysis session and.agaln 44 hours
Descombes et al. (6) reported high Biotin plasma levels iater — before starting the next dialysis. Biotin dosis ad-
patients on chronic hemodialysis for more than 5 year@inistered one hour before dialysis session started. IN
On the other hand, Murray et al. (14) recommended Bi&RF-, RT patients and in normal persons fasting Biotin
tin supplementation for dialysis in order to avoid a sudevels were determined. The plasma levels and 24 hours

optimal status. These controversial information promotédinary excretion rates were analysed during a vitamine
us to the following study. supplementation period and 2 weeks after withdrawal.

Aliquots of plasma and 24 hours urine samples were
stored until analysis at -8€C.
Patients The Biotin concentration was determined by an en-
zyme linked immuno sorbent assay (ELISA Ridascreen®
In the present study, 23 patients with chronic renal failuiotin, r-Biopharm®). The principle of the test is based
(CRF), 23 patients on chronic intermittent hemodialysisn the high affinity between Avidin and Biotin.
treatment (DP), 22 patients after renal transplantation Peroxidase labelled Biotin competes with free Biotin
(RT) and 40 normal persons were included. of the sample for the Streptavidin binding followed by

Table 1 Basic data of patient groups (MeanSD)

CRF DP RT NP
n 23 23 22 40
Male/Female 1716 13/10 17/5 20/20
Age (y) 58.5 + 12.8 48.4 + 14.0 46.9 + 12.8 457 + 10.9
Creatininepmol/I 494 + 203 862 + 140 141 + 80 84 + 12

(CRF = chronic renal failure, DP = dialysis patients, RT = renal transplantation, NP = normal persons)
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Table 2 Biotin intake, Biotin plasma concentration, and urine excretion, of the patient groups (&)

Patient kcal/day Biotin Biotin Biotin Urine Biotin urine (Percentage
groups intake intake plasma volume excretion of) Biotin
1g/1000 kcal pg/day concentration I/day ug/day urine
ng/l excretion
in %
of Biotin
intake
x £ SD x = SD x £ SD x £ SD x £ SD x + SD (%)
CRF 2035 + 371 15+ 438 30 £ 9.3 964 + 343 23+0.5 8.3 +5.3 27.7
DP
without
suppl. 1761 + 418 11 + 3.2 19 + 5.3 1749 + 541 0.6 £ 0.5 1.2 +0.8 6.3
DP with
suppl. 1799 + 434 63 £ 3.7 114 + 57.4 2361 + 689 05+0.5 19+23 1.7
RT 2386 + 550 16 + 6.5 37 +12.8 788 + 375 24 +0.8 9.0 + 6.3 24.3
NP 2212 + 553 17 £+ 2.9 37 £11.3 418 + 368 1.0+ 05 14.7 + 12.1 39.7

(CRF = chronic renal failure, DP without suppl. = dialysis patients without supplementation, DP with suppl. = dialysis patients with
supplementation, RT = renal transplantation, NP = normal persons)

oxidation of a simultaneously added organic dye in equip = 0.045), RT (p = 0.02) and NP (p < 0.0001). DP
molar amounts by the activated enzyme and the absogiowed a urinary excretion of only 1.6 %-6.3 % of the
tion is measured at 450 nm. The oxidation is inverselaily intake as compared to 39.7 % in NP, 27.6 % in CRF
proportional to the concentration of free Biotin in thend 24.3 % in RT (Table 2). The Biotin plasma levels in
sample. The detection limit of the ELISA was 60 ppDP were elevated by 4 fold without and 6 fold with sup-
(60 ng/l plasma). plementation compared to NP.

The dietary Biotin intake of all patients was carefully Plasma levels of CRF and RT were 2 times higher than
calculated on the basisf @ 7 day record of food intake in NP (Table 2). RT had identical Biotin intake as NP but
using a computer-based software (EBIS version 1.1). the Biotin plasma levels were twice as high (Table) 2).

Routine autoanalyzer methods were used to determineThere were significant differences between the Biotin
serum protein, albumin, urea and creatinine levels.  plasma concentrations before and at the end of HD. Dur-
ing hemodialysis treatment, the Biotin plasma level de-
creased by about 30 % in DP with and 33 % in DP with-
Statistics out vitamine supplementation. After 44 hours, the initial

concentration was reached again in those receiving vit-

- . mine supplementation (99 % of basal level) and in DP
The statistical procedures were performed using SPSS \f%hout vitamine substitution (97 % of basal level).

Windows® V. 6.02. The statistical difference between The Biotin plasma level before HD without vitamine

values of two independent groups were calculated with

. 0 . . ;
Man-Whitney U Wilcoxon Rank Sum W Test. We usec§upplementat!on was 26 % lower than in patients with
SITJppIementatlon.

the t-Test for paired samples to describe the influence © Only male DP showed significantly higher Biotin

vitamin supplementation on the plasma Biotin level. ToI levels bef HD i : f I .
describe the dependence of Biotin plasma levels on tﬁeatlsma eves belore Irrespective of supplementation
Biotin intake and urine excretion we used the Spearman h Ren-O-Vit® (300ug) or Dreisavit® as compared to
. L fmale (Table 3). This was the only significant difference
Rank Correlation. The level of significance was 0.05. b . ; .
etween male and female patients. Supplementation with
Ren-O-Vit® resulted in significantly higher Biotin
plasma levels before HD, at the end of HD and 44 hours
Results later as compared to patients without any supplementation
and those treated with Dreisavit® (Table 4). No sex spe-
In unsupplemented DP, a slightly reduced caloric intalafic differences were found, too.
but a significantly lowered supply of Biotin was observed Furthermore, there were positive correlations between
compared to CRF, RT, NP and DP with supplementatid@iotin plasma levels before HD and Biotin intake (r =
(Table 2). Due to the low urine volume, DP showed a si@-.45 p = 0.033) and between Biotin plasma concentration
nificant lower Biotin excretion as compared with CRFand Biotin excretion in the urine (r = 0.6 = 0.014). No
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Table 3 Biotin plasma concentrations of males and females before HD without and with supplementation of Ren-O-Vit@g(300
Biotin) or Dreisavit® (30ug Biotin) after each dialysis session

Sex Biotin plasma concentration
n Vitamin n Controls n Vitamin n Controls
supplement supplement
Dreisavit Ren-0O-Vit
(30 pg Biotin) (30 ug Biotin)
X + SD x+ SD x+ SD x+ SD
ng/l ng/l ng/l ng/l
Males 4 2532+ 521 4 1553 + 460 p = 0.02 9 2693 + 588 9 1932 £580 p = 0.018
Females 6 1587 + 515 6 1381 + 707 n.s. 4 2166 + 705 4 1850 £ 342 n.s.

n.s. = no significant difference

correlation existed between Biotin intake and urinary ex- Our study shows that contrary to the caloric supply the
cretion. Biotin intake of DP without any vitamine substitution is

Biotin plasma concentrations did not vary with respecubstantially reduced as compared to patients with CRF,
to the underlying renal disease, the serum creatinine cd¥ and NP. The non-supplemented DP showed an intake
centration and the duration and frequency of dialysishich is lower than the estimated safe daily range of
treatment, including type of dialyzer (low- vs high-flux)30-100pg (7, 15).
used and the blood flow rate (QB 180-260 vs 270-280 vs On the other hand, Biotin excretion is dependent on re-
300 ml/min). nal function. Therefore patients with normal renal func-

There were no major effects of the age of the patientisn showed a high Biotin excretion rate in urine, whereas
(< 60 years vs > 60 years), the BMI, nicotine abuse, @P with residual urine volume had very low values inde-
alcohol intake on Biotin blood concentration. pendent of a vitamine supplementation.

Little is known about the Biotin loss during hemo-
dialysis treatment. In our study, we observed a mean de-
Discussion crease of plasma levels by 30 % during hemodialysis. In

patients receiving vitamine supplementation the decrease

was about 30 % and in patients without vitamine substitu-
The discussion on the need of regular substitution tibn about 33 %, irrespective of the special mode of dialy-
water-soluble vitamins in patients with CRF is controveisis treatment (low- vs high-flux dialyzer) and blood flow
sial. An impaired metabolism as well as the loss of vitate.
amins during hemodialysis is often associated with the In the DP, the plasma levels returned to their basic
limited intake of fresh fruits and vegetables and other digalue 44 hours after dialysis session independent of vit-
tary restrictions which could lead to a deficiency oémine supplementation. Whether a not well understood
water-soluble vitamins including Biotin (9, 13, 16, 18).homoeostatic mechanism might be responsible for this

With special regard to Biotin, some authors do not recestoration phenomenon of the Biotin plasma level re-
ommend substitution (19), others advocate a supplemenains to be elucidated.
tation, because Biotin seems to play an important role in A broad range of “normal” plasma Biotin levels in
the improvement and prevention of neurological disordehgalthy adult persons of 0.2 up to 1ug/l is reported by
in DP (4, 14, 20, 21). several authors (3). In patients with CRF, Allman et al.

Table 4 Biotin plasma concentrations before, at the end of hemodialysis (HD) and 44 hours later in patients without and with supplemen-
tation of Ren-O-Vit® and Dreisavit®

n Before HD End of HD 44 h later
X £ SD X * SD X £ SD
Dreisavit® (30ug Biotin) 8 2059 + 696 1303 + 493 2026 + 757
Ren-O-Vit® (300ug Biotin) 15 2482 + 668 1807 + 747 2450 + 700

Without supplementation 23 1749 + 542 1168 + 489 1686 + 588
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reported on high plasma levels and an oversupplementa-The tissue pool in normal persons or any patient
tion in DP. During vitamine supplementation, patientgroups have so far not been determined. The influence of
reached very high plasma levels which were not found Biotin tissue pools is also corroborated by the observa-
normal controls (1, 2). tion, that plasma levels were in a normal range despite a
In agreement with other studies, we found elevategtboptimal Biotin intake (15). Body pools, compartmen-
Biotin plasma levels not only in patients with CRF and@ation, distribution between Biotin intake, excretion and
after RT, but also in DP with and without vitamine suploss during hemodialysis, possible enteropathic recircula-

was neither dependent on the ethiology of renal disea¥&tus in human.

nor on the time of dialysis treatment per week or the tota
duration of regular dialysis treatment. The patients agr?
the BMI, nicotine abuse or alcohol intake had also no in=

ailure.

fluence on the Biotin plasma concentration of either of
the patient groups.

mal plasma Biotin levels in DP.

| According to our results, there is no reason for regular
iotin supplementation in patients with chronic renal

Galley proofs as well as requests for reprints should be directed to

We are not aware of a functional deficit despite nofpof. br. R. Bitsch, Institute of Nutrition and Environment, Fried-

rich-Schiller-University Jena, Germany.
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