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the set point is not at 50% of the maximal PTH but ratherImpact of the method of calculation on assessment of the
is at the mid-range of the PTH–calcium curve. Then usingparathyroid hormone–calcium set point
the four parameter model formula an entirely new
PTH–calcium curve is generated around SPc. As shown inSir,
the figure, the construction of a PTH–calcium curve aroundThe recent publication by Messa et al. ‘Impact of the method
SPc results in a new PTH–calcium curve that is shifted toof calculation on assessment of the parathyroid hormone
the right of the original PTH–calcium curve. Thus, after(PTH)-calcium set point’ [1] is stated to be an unbiased
such a manoeuvre in which the original set point (SPb) isattempt to compare the di�erent methods that have been
moved from 50% to 60% of the maximal PTH (SPc) and anused for the calculation of the set point in clinical studies.
entirely new PTH–calcium curve is constructed around SPc,However, it is our opinion that the study by Messa et al. is
it should not be surprising that this distortion of the originalflawed because the methodology used to compare the di�er-
PTH–calcium curve results in a better fit between the actualent set points is not valid. In their study, the authors use the
and generated data for SPa than for SPc. Consequently, weactual data obtained from study of the PTH–calcium curve
do not believe that this study proves that the set point at thein azotemic patients and compare these data with those
mid-range fits the PTH–calcium curve better than the setgenerated from the formula for the four parameter model
point at 50% of the maximal PTH.shown in the accompanying figure. In that formula, A=

In previous studies we have shown that the correlationmaximal PTH, D=minimal PTH, b=the slope of the
coe�cient (r-value) between SPa and SPb for both total andPTH–calcium curve, and the respective set points are 3.94
ionized calcium was 0.97 or greater [2,3]. Moreover, when(mid-range) and 4.02 (50%) mg/dl. The primary problem
we have used a statistical method, which is designed to assesswith the methodology is that the authors use a mathematical
the agreement between two correlated methods, a high degreesubterfuge to prove that the set point at the mid-range of
of agreement was determined to be present between the twothe PTH-calcium curve (SPa) fits the original data better
methods for the calculation of the set point [4 ]. Finally, asthan the set point at 50% of the maximal PTH (SPb). Our
would be expected when two methods are highly correlated,concern regarding their methodology is graphically illustrated
we have observed in two separate studies that the correlationsin Figure 1. As shown in that figure, to conform to the four
between the two set points and the predialysis serum calcium,parameter model, the set point at 50% of the maximal PTH
basal PTH, maximal PTH, minimal PTH, and the basal/(SPb) which is at a serum calcium of 4.02 mg/dl is moved at
maximal PTH ratio were virtually identical [4]. These resultsthe same serum calcium to the mid-range of the PTH–calcium
should not be surprising since both set points track the samecurve, which is at 60% and is shown as SPc in the figure.
PTH–calcium curve and are positioned relatively close toThis change from SPb to SPc takes place because the formula

for the four parameter model is programmed to assume that each other. Thus, as we have shown in our two most recent

Fig. 1.
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studies in which the set point was modified by changes in fact that the best-fitting of the experimental data is obviously
better when the mid-range value is used, as compared withthe serum calcium [3,5 ], the results were essentially identical

for the two methods of calculating the set point. the 50% of PTHmax, is of course a mathematical tautology
(though not a mathematical subterfuge!), but this tautologyIn summary, we believe that Messa et al. [ 1] create an

artificial situation and then use a mathematical formula to serves merely to reinforce the concept that, whenever one
talks of SP in a sigmoidal function (understood as one ofdemonstrate that the artificial situation does not conform

to reality. the four parameters defining that function) reference must
be made to the mid-range value.West Los Angeles VA Medical A. J. Felsenfeld

Second, from a conceptual point of view, the physiopathol-Center M. Rodriguez
ogical significance that the SP parameter assumes changesLos Angeles, CA
considerably depending on whether the concept of mid-rangeUSA
value or the 50% of PTHmax is used (this point is amplyUnit of Investigation
dealt with in the discussion of the work in question [1] ). ItHospital Reina Sofia
is my belief that SP, intended as mid-range value, providesCordoba
greater clarity than the 50% of PTHmax concept in that theSpain
former defines that calcaemia value around which the PTH

1. Messa P, Turrin D, Mioni G, Cruciatti A. Impact of the method system is equally e�cient in responding to variations in the
of calculation on assessment of the PTH–calcium set point. two directions of the calcaemia (this concept closely recalls
Nephrol Dial Transplant 1997; 12: 101–105 that of the pK of a bu�er system).2. Felsenfeld AJ, Jara A, Pahl M, Bover J, Rodriguez M. Di�erences

Third, while agreeing with Dr Felsenfeld that the two SPin the dynamics of PTH secretion in hemodialysis patients with
calculation methods provide closely related values, I cannotmarked secondary hyperparathyroidism. J Am Soc Nephrol 1995;
but point out that the concept of correlation is very di�erent6: 1371–1378

3. Rodriguez M, Caravaca F, Fernandez E et al. Evidence for both from the concept of identity. When in fact the correlation
abnormal set point of calcium and adaptation to serum calcium between two parameters measuring the same variable, even
in hemodialysis patients with hyperparathyroidism. J Bone Miner if of a high degree of statistical significance, provides an
Res 1997; 12: 347–355 intercept value other than zero and a slope other than unity,

4. Felsenfeld AJ, Rodriguez M. The set point of calcium—another this means that one of the two parameters not only over-
view. Nephrol Dial Transplant 1996; 11: 1722–1725 estimates the measured variable, when compared with the5. Borrego MJ, Felsenfeld AJ, Martin-Malo A et al. Evidence for

other parameter, but that the overestimation assumes di�er-adaptation of the entire PTH–calcium curve to sustained changes
ent values in the operational range valued: and this is whatin the serum calcium in haemodialysis patients. Nephrol Dial
we found in comparing the two SP calculation methods. OnTransplant 1997; 12: 505–513
the other hand, the fact that Dr Felsenfeld finds that the two
methods provide equivalent results might depend on the fact

Reply by authors that the population he studied was formed of uraemic
patients with a relatively comparable degree of PTH sup-
pressibility.In replying to the letter in which Dr Felsenfeld criticizes the

In conclusion, while aware of the fact (as I believemethodology adopted in my work [1 ] comparing the most
Dr Felsenfeld is too) that the definitive solution to thewidely used methods of calculation for Ca–parathyroid
diatribe in question will not solve the world’s problems, Ihormone (PTH) relation curve set point (SP) evaluation, I
maintain that embracing the use of the mid-range value incannot but point out that the discussion of the work in
definition of SP might not be only the most correct mathemat-question already contains an answer to Dr Felsenfeld’s
ical interpolation method, but also the one that leads to aobjections. However, assuming the responsibility for an
greater level of comparison of the parameter in the mostapparently insu�cient explanation, I shall attempt to provide
varied secretory conditions of the parathyroid glands.further clarification on the subject by replying to the objec-

tions, focussing basically on three points: (i) the methodolog-
Nephrology, Dialysis, Transplant Dr Piergiorgio Messaico-mathematical point regarding the measurement of SP;
Ospedale S. Maria della(ii ) that inherent to the physiopathological significance con-
Misericordiasequent upon said parameter; (iii) finally the comparison of
Udinethe two calculation methods under discussion.
ItalyFirst, the approach to the problem of the interpolation of

experimental data representing the relation between two 1. Messa P, Turrin D, Mioni G, Cruciatti A. Impact of the method
variables is, as is known, that of finding the function provid- of calculation on assessment of the PTH–calcium set point.
ing the best interpolation of those data. In the case of the Nephrol Dial Transplant 1997; 12: 101–105
Ca–PTH relation curve, the function that best interpolates 2. Brown EM. Four parameter model of the sigmoidal relationship

between parathyroid hormone release and extracellular calciumthe experimental data is recognized by all as being the
concentration in normal and abnormal parathyroid tissue. J Clinsigmoidal logistic function, characterized by four well-known
Endocrinol Metab 1983; 56: 572–581parameters [2] of which SP is one. The function in question,

3. Messa P, Vallone C, Mioni G et al. Direct in vivo assessment offor any series of data, can only be resolved by single defined
parathyroid hormone–calcium relationship curve in renalvalues of each of the four parameters. It is also clear and
patients. Kidney Int 1994; 46: 1713–1720easily demonstrated with simple mathematical calculation

(see Appendix of [3 ]) that the value defined as SP can only
be the one corresponding to the mid-range value, in order

Pruritus and skin hydration during dialysisfor the equation represented by the function in question to
be satisfied. It is therefore clear that the decision to define
SP as any other point arbitrarily chosen along the Ca–PTH Sir,

We read with great interest the article by Morton et al. [ 1].sigmoidal curve, will have nothing to do with any of the
four parameters defining the function in question. Thus the The authors report that pruritic patients had significantly
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lower hydration than non-pruritic patients. However, we and Antiviral treatment for HCV patients pre-renal
others have found no di�erences in stratum corneum hydra- transplantation?
tion between uraemic patients with and without pruritus
[2–4]. Although we also found that peritoneal dialysis Sir,patients as well as haemodialysis patients have significantly The article by Paparella and colleagues [1] highlighted thelower hydration and sweating in several body sites [2]. The

lack of correlation between transaminases and liver histologyauthors also report a marked reduction in pruritus after 1
in patients with hepatitis C (HCV ) in addition to theweek of an open study with application of an emollient.
prognostic importance of liver histology before consideringFrom our unpublished studies with di�erent emollient
renal transplantation. It failed to address, however, the roleapplications, several patients noted improvement in itch
of antiviral treatment in patients with HCV prior to trans-during the first week, while later on there were no di�erences
plantation. They mentioned that in patients with hepatitis Bin comparing itch scores before and after application of
it has been shown that those with ongoing viral replicationemollients. We therefore believe that the authors should be
(HBeAg-positive or HBV DNA positive) have a poorercareful in drawing conclusions regarding the beneficial e�ect
prognosis than those without [2], such that the latter faredof emollients in uraemic pruritus, based on a 1-week trial
better when treated with long-term dialysis as compared toperiod.
transplantation. Although the same data are not available

Department of Dermatology, and G. Yosipovitch for HCV-positive patients a similar clinical picture would beInstitute of Hypertension and G. Boner anticipated as immunosuppression enhances viral replication.Kidney Disease
With advances in antiviral treatment, particularly theRabin Medical Center, Beilinson
reported success of the combination of a-interferon andHospital
ribavirin in the non-dialysis population [3 ], HCV viral statusPetah Tiqva
may be modifiable and, as such, the deterioration in liverIsrael
histology reported in studies of renal transplantation in

1. Morton et al. Pruritus and skin hydration during dialysis. Nephrol HCV-positive patients may be attenuated in patients who
Dial Transplant 1996; 11: 2031–2036

respond to treatment. The follow-up period in studies2. Yosipovitch G, Reis J, Tur E, et al. Sweat secretion, stratum
reported thus far is too short to detect a di�erent patient/graftcorneum hydration, small nerve function and pruritus in patients
outcome in patients depending upon their HCV status, andwith advanced chronic renal failure. Br J Dermatol 1995; 133:

561–564 therefore it is not known if eradication of replicating HCV
3. Yosipovitch G, Tur E, Morduchowicz G, Boner G. Skin surface will translate to improved survival.

pH, moisture, and pruritus in haemodialysis patients. Nephrol We believe that all patients with HCV in whom a reason-
Dial Transplant 1993; 8: 1129–1132 able duration and quality of life is anticipated, particularly4. Stahle-Backdahl M. Stratum corneum hydration in patients

young patients who are being considered for transplantation,undergoing maintenance hemodialysis. Acta Derm Venereol
should be assessed by HCV-PCR and liver histology.(Stockh) 1988; 68: 531–544
Consideration of antiviral treatment should be given pre-
transplantation in patients without advanced liver disease.

Reply by authors The paucity of information on antiviral treatment post-
transplant should restrict its use to the trial setting. In
patients with advanced liver disease we share the concernsSir,
of Paparella, although the e�ect of viral eradication followedWe thank Drs Yosipovitch and Boner for their comments

on our paper and agree that despite several studies demon- by transplantation in this group is not known. If transplanta-
strating a reduction in skin hydration in patients receiving tion is not considered the potential benefits of antiviral
maintenance dialysis, a consistent association between treatment in these patients, such as a reduced risk of develop-
reduced stratum corneum hydration and uraemic pruritus ing hepatocellular carcinoma [4], should be borne in mind.
remains elusive. Di�erences in the underlying biochemical
parameters of the patient populations studied and variations Renal Unit, and K. McLaughlin
in study design, in particular to body sites examined, may Department of Gastroenterology A. J. Morris
explain the di�erent conclusions reached in our own study Royal Infirmary
in comparison with the studies of Yosipovitch and Stahle- 84 Castle Street
Backdahl. Glasgow

We agree that the potential for emollient therapy to relieve UK
uraemic pruritus deserves more thorough assessment, con-
trolling for relevant biochemical parameters, measuring 1. Paparella M, Tarantino A, Ponticelli C. How to manage the
hydration before and after emollient application, monitoring dialysis patient with chronic viral hepatitis who is considered for
the quantity and type of emollient used, and ensuring a high renal transplantation. Nephrol Dial Transplant 1996; 11:
standard of patient education to optimize application tech- 2122–2124
nique and encourage compliance. We should not, however, 2. Fairley CK, Mijch A, Gust ID, Nichilson S, Dimitrakakis M,

Lucas CR. The increased risk of fatal liver disease in renalignore simple treatments that may help a proportion of
transplant patients who are hepatitis Be antigen and/or HBVpatients, whilst at the same time striving to identify additional
DNA positive. Transplantation 1991; 52: 497–500therapeutic options.

3. Brillanti S, Garson J, Foli M et al. A pilot study of combination
Department of Dermatology C. A. Morton with ribavirin plus interferon alfa for interferon alfa-resistant
Falkirk & District M. La�erty chronic hepatitis C. Gastroenterology 1994; 107: 812–817
Royal Infirmary NHS Trust C. Hau 4. Nishiguchi S, Kuroki T, Nakatani S et al. Randomised trial of
Falkirk I. Henderson e�ects of interferon-a on incidence of hepatocellular carcinoma
UK M. Jones in chronic active hepatitis C with cirrhosis. Lancet 1995; 346:

1051–1055J. G. Lowe
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Reply by authors The BsmI vitamin D-receptor polymorphism and
secondary hyperparathyroidism

We wish to thank Drs McLaughlin and Morris for their
letter that gives us the opportunity of discussing the treatment Within the vitamin D-receptor (VDR)-gene a polymorphism
of hepatitis C in dialysis patients. In non-uraemic patients has been identified which can be easily detected after PCR
with hepatitis C and histological evidence of chronic active amplification followed by digestion with the restriction
hepatitis (CAH ) encouraging results have been reported with enzyme BsmI [1]. This BsmI-polymorphism has been
interferon a [1]. In a number of patients serum aminotransfer- reported to be associated with bone density [1] and bone
ase values returned to normal, histological features improved, loss in osteoporotic women [2]. Furthermore it was suggested
and HCV RNA became undetectable in both serum and that this polymorphism a�ects transcription activity and
livers of long-term responders after the end of the therapy stability of mRNA. The bb genotype correlates with lower
[2]. However, interferon a dosage, length of treatment, titres VDR mRNA levels [1]. Recently this VDR-polymorphism
of HCV RNA in the liver and serum sample, and genotype has been examined in postmenopausal women with primary
of the HCV (genotype 1b or II, which are associated with hyperparathyroidism [4]. The authors reported an increased
increased risk of hepatocellular cancer, are also more frequency of the bb-genotype in primary hyperparathyroid-
resistant to the treatment) are determinant for the response ism compared to age-matched controls. In end-stage renal
to the drug [3 ]. Recently the results have been consider- failure high phosphate, low calcitriol, and low serum calcium
ably improved by associating ribavirin with interferon. concentrations lead to overstimulation and growth of para-

thyroid glands. The supplementation with calcitriol can leadPreliminary clinical evidence indicates that even patients who
to normalization, but a subset of patients shows resistancedo not respond to interferon may benefit from the combina-
to this therapy and develops autonomous hyperparathyroid-tion of the two drugs [4].
ism necessitating parathyroidectomy (PTX ). It appearedIn uraemic patients the e�cacy of interferon a seems to
reasonable to hypothesize that the VDR polymorphism is abe similar to that found in non-uraemic patients. In approxi-
determinant for the calcitriol resistance.mately 50% of patients completing therapy the drug is

We examined 262 dialysis patients with elevated 1.84 iPTH.e�ective in normalizing the transaminase levels and in
They had the following underlying renal diseases: glomerulo-improving the activity of liver lesions [5] even though the
nephritis n=122; pyelonephritis n=38, ADPKD=19; dia-markers of the HCV infection may persist. Unfortunately,
betic nephropathy n=15; nephrosclerosis n=14, others orhalf the patients who are responders relapse on discontinu-
unknown n=54. Inclusion criterion was duration of dialysisation of the drug, and side-e�ects seem to be more severe in
of�3 years. Of these patients 107 were parathyroidectomizeddialysis patients. Thrombocytopenia, marked anaemia, leu-
(58 male, 49 female) and 155 (89 male, 66 female) were not.kopenia, and septicaemia [6 ] have been reported as important
The decision to perform parathyroidectomy was made byside-e�ects in dialysis patients given interferon a. No data
the local centers. No significant di�erences in age or durationare available with the use of other antiviral drugs in dia-
of dialysis existed between these two groups. The polymorph-lysis patients.
ism was detected using PCR amplification followed by restric-We agree with Drs McLaughlin and Morris that the
tion digest with BsmI. Alleles were separated on agarosepromising results from pilot studies suggest the use of
gels. The allele distribution observed in our study populationantiviral agents also in dialysis patients with HCV infection,
was in accordance with other reports in Caucasians [1,4].especially in those who are being considered for renal trans-
Genotypes and allele frequencies were compared betweenplantation. However, both the clinician and the patient
patients with and without parathyroidectomy, but no signi-should be aware that the benefits of antiviral treatment are
ficant di�erence was noted as shown in Table 1. In a subana-usually transient and the tolerability is often bad. As for
lysis we compared laboratory findings (iPTH, S-Ca, S-P,many other expensive and potentially dangerous treatments,
alkaline phosphatase) according to genotypes in patientsrandomized controlled trials with an adequate sample size
with secondary hyperparathyroidism without parathyroidec-and prolonged follow-up, are needed to evaluate in dialysis
tomy. No di�erence between genotype groups was observed,patients with HCV infection the e�ectiveness of antiviral
however (Table 2).therapy in reducing liver complications both before and after

This study with limited but sizeable statistical power failsrenal transplantation.
to detect an association of the polymorphism in the gene for

Divisione di Nefrologia e Dialisi M. Paparella
IRCCS A. Tarantino
Ospedale Maggiore C. Ponticelli Table 1. Genotype distribution and allele frequencies of the
Via Commenda 15, 20122 Milano VDR-polymorphism in parathyoidectomized (PTX) or non-

parathyroidectomized (non-PTX ) dialysis patients with secondary
1. Di Bisceglie AM. Interferon therapy for chronic viral hepatitis. hyperparathyroidism

N Engl J Med 1994; 330: 137–138
2. Romeo R, Pol S, Berthelot P, Brechot C. Eradication of

Genotypes non-PTX PTXhepatitis C virus after alpha-interferon therapy. Ann Intern Med
(n=155) (n=107)1994; 121: 276–277

3. Simmonds P. Variability of hepatitis C virus. Hepatology 1995;
21: 570–583 BB 18.7% (29) 19.6% (21 )

4. Hoofnagle JH, Di Bisceglie A. The treatment of chronic viral Bb 46.5% (72) 43.0% (46)
hepatitis. N Engl J Med 1997; 336: 347–356 bb 34.8% (54) 37.4% (40 )

5. Duarte R, Huraib S, Said R et al. Interferon-alpha facilitates P 0.856
renal transplantation in hemodialysis patients with chronic viral Allele frequencies
hepatitis. Am J Kidney Dis 1995; 25: 40–45 B 0.42 0.41

6. Koenig P, Vogel W, Umlauft F et al. Interferon treatment for b 0.58 0.59
chronic hepatitis C virus infection in uremic patients. Kidney Int P 0.853
1994; 45: 1507–1509
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Table 2. Clinical and laboratory data of dialysis patients without hospitalized because of DN-related nephrotic syndrome with
parathyroidectomy according to genotypes proteinuria of 13.4 g/24 h, massive oedema and blood pres-

sure (BP) of 250/110 mmHg. After administration of large
doses of diuretics, oedema disappeared, but hardly satisfact-BB Bb bb

(n=26) (n=60) (n=47) ory BP values only were obtained with a combination of
quinapril (2×20 mg/day) and nifedipine GITS (60 mg/day),
and proteinuria remained at 9 g/day (Table 1). Three monthsAge (years)* 53±15 53±12 55±12
later, the patient was rehospitalized for treatment of a footGender (m/f ) 16/10 37/23 25/22
ulcer. On admission, BP was 168/80 mmHg (supine), andDuration of dialysis 7.4±4.0 9.3±6.4 9.5±5.5

(years)* fasting glucose was 6.9 mmol/litre. Since BP was better
iPTH (pmol/l )* 43.1±50.9 24.8±24.1 26.9±24.2 controlled than previously and the moderately elevated
S-Ca (mmol/l )* 2.31±0.22 2.28±0.34 2.28±0.29 HbA1c value of 8.0% indicated compliance with the patient’s
S-P (mmol/l )* 2.36±0.74 2.15±0.93 2.05±0.55 insulin and dietary regimen (insulin, diabetes diet 1800
AP (U)* 509±678 690±744 484±611 kcal/day, protein 60 g/day, salt 80 mmol/day), the only

change in treatment consisted of switching from quinapril
*Data are given as mean and SD, no significant di�erences between (2×20 mg/day)/nifedipine GITS (60 mg/day) to quinapril
the groups. (2×20 mg/day)/verapamil SR 120 mg/day. Thereafter,

proteinuria steadily fell over the next 7 months, whereas
CCrea remained almost stable and plasma albumin concentra-the vitamin D receptor and the severity of secondary hyper- tion progressively rose (Table 1).parathyroidism. Case 2. In a 62-year-old man with severe obesity (175 cm,
140 kg), coronary artery disease with stable angina, hyperlipi-1Depts of Nephrology of the S. Schmidt1

Universities in Heidelberg, J. Chudek2 daemia and chronic obstructive pulmonary disease, and
diabetes mellitus was first diagnosed in 1982, and hyperten-Germany H. Karkoszka2

2Katowice, Poland U. Heemann3 sion developed in 1988. Over the years, diabetic polyneuropa-
thy and retinopathy, as well as progressive renal insu�ciency3Essen, Germany H. Reichel4

Dialysis Units, 4Villingen- M. Rambausek5 and massive proteinuria with oedema occurred. In 1996,
treatment with nifedipine GITS 2×30 mg/day, lisinoprilSchwenningen and F. Kokot2

5Heilbronn, Germany E. Ritz1 2×20 mg/day, torasemide 10 mg/day and metolazone
10 mg/day was installed. In December of 1996, while still on1. Morrison NA, Qi JC, Tokita A et al. Prediction of bone density
nifedipine GITS and lisinopril, BP was 190/100 mmHgfrom vitamin D receptor alleles. Nature 1994; 367: 284–287
(supine), CCrea 38.0 ml/min/1.73 m2, and proteinuria2. Peacock M. Vitamin D receptor gene alleles and osteoporosis: A
8.78 g/day. One month later, the patient whose diabetescontrasting view. J Bone Miner Res 1995; 10: 1294–1297

3. Carlin T, Kindmark A, Hellman P et al. Vitamin D receptor mellitus was moderately well controlled (Hb A1c 7.8%) had
genotypes in primary hyperparathyroidism. Nature Med 1995; 1: to be hospitalized because of pulmonary oedema due to non-
1309–1311 Q-wave infarction (CK 355 U/l, CK-MB 45 U/l ); on admis-

4. Beavan S, Prentice A, Yan L, Dibba B, Ralston S. Di�erences in sion, massive peripheral oedema was noted. Upon adminis-
vitamin D-receptor genotype and geographical variation in tration of large doses of loop diuretics, the patient quickly
osteoporosis. Lancet 1996; 348: 136–137 recovered. While stable for 3 days and still on nifedipine

GITS and lisinopril, proteinuria amounted to 3.81 g/day.
Ten days after switching from nifedipine GITS/lisinopril to

Reduced proteinuria after cessation of long-acting, perindopril monotherapy (4 mg/day), proteinuria had fallen
osmotic release nifedipine GITS in diabetic nephropathy by 33% from baseline (Table 1).

The present cases demonstrate a significant reduction in
urinary protein excretion in patients with DN and nephrotic-Sir,
range proteinuria after cessation of long-acting nifedipineIn patients with diabetic nephropathy (DN ), angiotensin
GITS. In comparison with non-dihydropyridine calciumconverting enzyme inhibitors (ACEI ) decrease proteinuria
channel blockers, nifedipine has repeatedly been found to beand preserve glomerular filtration rate (GFR) independently
less antiproteinuric or even to increase proteinuria in patientsof blood pressure and beyond values observed with conven-
with DN [1]. Theoretically, nifedipine could exert thesetional antihypertensive drugs, i.e. diuretics and b-blockers
unfavourable renal e�ects because of its greater potential to[1,2]. Certain calcium channel blockers, such as the non-
activate sympathetic and renin–angiotensin systems; there-dihydropyridines verapamil and diltiazem, are equal to ACEI
fore, it has been argued that renal dysfunction may primarilyin their haemodynamic and antiproteinuric responses [3,4 ].
occur in patients treated with short-acting nifedipine [1].On the other hand, several studies have demonstrated that
Our cases, however, illustrate that long-acting, osmoticthe dihydropyridine calcium channel blocker nifedipine
release nifedipine GITS may also contribute to nephrotic-increases proteinuria and reduces GFR [1]. It has been
range proteinuria in patients with DN.argued, however, that this might be mainly because of the

It is well known that the degree of proteinuria in patientspharmacokinetic properties of the short-acting form of nifedi-
with overt DN is a�ected by other variables, such as BPpine [1 ]. We observed two cases with DN and nephrotic
levels, salt intake, protein consumption and metabolic controlsyndrome where long-acting, osmotic release nifedipine gas-
of diabetes [5 ]. Diabetes was rather well controlled in bothtrointestinal therapeutic system (GITS ) may also have been
patients, and changes in intakes of salt and protein area contributing factor.
unlikely to have a�ected proteinuria since studies in bothCase 1. In this 66-year-old woman, hypertension as well
patients were performed on moderately salt- and protein-as diabetes mellitus were diagnosed in 1974. In the early
restricted hospital diets. Improved BP control also is unlikely1990s, polyneuropathy developed and plasma creatinine
to have reduced proteinuria, since BP was already quite wellvalues started to rise, and proliferative retinopathy was

diagnosed in 1995. In November of 1995, the patient was controlled at the time of cessation of nifedipine GITS.
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Table 1. Follow-up cases 1 and 2

Case Month/year MAPmax PCrea PAlb CCrea UProt×V UProt/UCrea(months after cessation (mmHg) (mmol/litre) (g/litre) (ml/min/1.73 m2) (g/24 h) (g/mmol )
of nifedipine GITS)

1 11/1995 (−3 ) 150 178 n.d. 26.9 9.01 1.23
2/1996 (0) 110 215 17 22.1 9.00 1.36
3/1996 (1) 107 211 22 16.4 5.34 1.07
4/1996 (2) 97 212 24 16.7 3.64 0.71
9/1996 (7) 117 285 28 15.3 1.60 0.36

2 12/1996 (−1 ) 130 133 29 38.0 8.78 0.61
1/1997 (0) 100 175 32 40.4 3.81 0.27
1/1997 (1/2) 88 214 38 30.8 2.55 0.19

MAPmax, maximum mean arterial pressure during measurements of creatinine clearance/proteinuria; PCrea, plasma creatinine; PAlb, plasma
albumin; CCrea, creatinine clearance; UProt×V, urinary protein excretion rate; n.d., not determined.

According to Weidmann et al. [1 ], reducing BP by 12 mmHg leading to ESRD. The authors speculate whether the patients
during ACEI treatment—as in our second case after switch- described represent a new renal–retinal syndrome or a variety
ing to perindopril monotherapy—would predict a mean of the Bardet–Biedl syndrome. In recent years the nephrolog-
reduction of 20% in urinary protein excretion; however, ical community has become aware of the fact that renal
proteinuria fell by 33% within 10 days after cessation of impairment is an important feature of Bardet–Biedl syn-
nifedipine GITS. drome [2,3]. The incidence of the autosomal recessive syn-

Finally, the impressive decrement in urinary protein excre- drome in Germany is not known, but a rough estimate of
tion in our first patient, i.e. 82% decrease from the baseline the incidence in Switzerland is about 15160 000 [4].
value within 7 months, may also have occurred as a con- As stated by O’Dea et al. [2] about 25% of patients with
sequence of the co-administration of verapamil and an ACEI. Bardet–Biedl syndrome develop severe renal failure at their
Non-dihydropyridine calcium channel blockers such as vera- clinical course.
pamil or diltiazem exert nephroprotective e�ects equal to The true incidence of the syndrome in Germany might
ACEI [4 ], probably because, opposite to what has been even be lower than 15160 000, because to the best of our
demonstrated for nifedipine, they also lower glomerular knowledge the Bardet–Biedl syndrome is an outstanding rare
capillary pressure. Furthermore, patients with overt DN on cause of ESRD in our country. In Heidelberg we observed
combined treatment with ACEI and verapamil exhibited the first patient su�ering from Bardet–Biedl syndrome who
greater reduction in proteinuria and fewer side-e�ects than developed ESRD by the age of 36. The diagnosis of
otherwise equal diabetics treated with higher doses of either Laurence–Moon–Biedl syndrome had been made in 1963.
agent alone [3]. A combined ACEI/verapamil regimen is The patient underwent several surgical corrections of poly-
therefore suggested in patients with DN, nephrotic-range dactyly in his early childhood. Amaurosis due to tapetoretinal
proteinuria and di�cult to control blood pressure. degeneration had occurred by the age of 14.

In our outpatient clinic the patient presented with mentalDepartment of Medicine B. Hess
retardation, obesity, hypogonadism, blindness, arterialUniversity Hospital
hypertension, and renal impairment. Severe neurologicalCH-3010 Berne
symptoms, especially spastic paraparesis, were not observed.Switzerland
The patient was classified as Bardet–Biedl syndrome. In

1. Weidmann P, Schneider M, Böhlen L. Therapeutic e�cacy of contrast to the Laurence–Moon syndrome the Bardet–Biedldi�erent antihypertensive drugs in human diabetic nephropathy:
syndrom characteristically does not include neurologicalan up-dated meta-analysis. Nephrol Dial Transplant 1995;
complications.10(Suppl. 9): 39–45

Initial laboratory results showed a serum creatinine of2. Maki DD, Ma JZ, Louis TA, Kasiske BL. Long-term e�ects of
antihypertensive agents on proteinuria and renal function. Arch 2.4 mg/dl and a 24-h protein excretion of 0.75 g. Creatinine
Intern Med 1995; 155: 1073–1080 clearance was 31 ml/min. The urinary sediment showed a

3. Lash JP, Bakris GL. E�ects of ACE inhibitors and calcium few erythrocytes and leukocytes and some hyaline casts.
antagonists alone or combined on progression of diabetic nephro- Red-cell casts were not found. A hypokalaemia of 2.8 mmol/lpathy. Nephrol Dial Transplant 1995; 10(Suppl. 9): 56–62

was observed (but the patient had been taking diuretics).4. Bakris GL, Copley JB, Vicknair N, Sadler R, Leurgans S.
Other laboratory values including calcium, phosphate, andCalcium channel blockers versus other antihypertensive therapies
blood cell count were normal. The blood pressure wason progression of NIDDM associated nephropathy. Kidney Int

1996; 50: 1641–1650 150/90 mmHg. The current antihypertensive medication
5. Parving H-H, Osterby R, Anderson PW, Hsueh WA. Diabetic included frusemide and a calcium antagonist. Interestingly,

nephropathy. In: Brenner BM, ed. The kidney, 5th edn. WB the father of the patient su�ered from ESRD due to chronic
Saunders, Philadelphia, 1996: Chapt. 39: 1864–1892 glomerulonephritis. He did not have any signs of the

Bardet–Biedl syndrome.
Fourteen months later the patient presented again with

End-stage renal disease due to Bardet–Biedl syndrome signs of advanced renal insu�ciency, marked peripheral
oedema and dyspnoea. His serum-creatinine was 8.9 mg/dl
and creatinine clearance was <10 ml/min. A renal biopsySir,
was refused.We read with interest the case report by Farell et al. [ 1] on

two siblings with retinitis pigmentosa and interstitial nephritis Haemodialysis treatment was started. Why this relatively
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rapid detoriation of renal function occurred remains unclear. mented red cells were found the next day. On August 3, the
platelet number declined to 1.9×104/ml, and the LDHThere was no evidence of prerenal or postrenal factors.

The case underscores that severe renal involvement may increased to 959 IU/litre. Endotoxin adsorption therapy with
PMX-F was started. After two sessions, adsorption therapybe a major complication of Bardet–Biedl syndrome.
with PMX-F dramatically improved her condition, and

Department of Internal Medicine O. Hergesell her platelet number and LDH concentration had recovered
University of Heidelberg to 14.9×104/ml and 574 IU/l, respectively on August 5.
Germany Circulating verotoxin was undetectable in this patient, but

this is not uncommon in patients with HUS. The level of1. Farell J, Tormey V, Campbell E, Walshe JJ. Familial interstitial circulating endotoxin before the adsorption therapy wasnephritis and retinitis pigmentosa. Nephrol Dial Transplant 1997; ?
6.0 pg/ml (by endospecy), and was less than detectable after2. O’Dea D, Parfrey PS, Harnett JD, He�erton D, Cramer BC,
that. E�ects of PMX-F on verotoxin are still unknown, andGreen J. The importance of renal impairment in the natural
we believe that elimination of circulating endotoxin withhistory of Bardet–Biedl syndrome. Am J Kidney Dis 1996; 27:

776–783 PMX-F contributed to recovery of the patient with HUS.
3. Harnett JD, Green JS, Cramer BC et al. The spectrum of renal The pretreatment concentration of endotoxin was not that

disease in Laurence–Moon–Biedl syndrome. N Engl J Med 1988; high. However, this does not mean an innocence of endotoxin
319: 615–618 in this patient, since elimination of circulating endotoxin

4. Klein O, Amman F. The syndrome of Laurence–Moon–Bardet– often dramatically improves clinically ill patients with sepsis
Biedl and allied diseases in Switzerland. J Neurol Sci 1969; in spite of its low serum concentration [5]. This is presently9: 479–513

explained by the e�ectiveness of circulating fragmented endo-
toxin, or enhanced toxicity of endotoxin by cytokines [5].
Thus, interaction between verotoxin and endotoxin is prob-

An experience of the therapeutic use of an endotoxin ably associated with HUS in vivo, and endotoxin adsorption
adsorption column for microangiopathic haemolytic therapy could be considered for patients with HUS when
uraemic syndrome they are not undergoing other blood purification therapies.

Department of Nephrology H. OkadaSir, Saitama Medical College K. MoriwakiDuring the summer of 1996, enterohaemorrhagic Escherichia Saitama H. Nakamotocoli was prevalent in various areas of Japan, and its serious Japan S. Sugaharacomplication, microangiopathic haemolytic uraemic syn- H. Suzukidrome (HUS ), took the lives of a number of children and
senior citizens. The pathogenesis of HUS has been attributed 1. Mariani-Kurkdjian P, Bingen E. Syndrome hemolytique et ure-

mique apres infection par Escherichia coli producteurs de verotox-to verotoxins produced by enterohaemorrhagic E. coli [1].
ines. Presse Medicale 1995; 24: 99–101Microscopic characteristics of HUS include swollen and

2. Conlon PJ, Howell DN, Macik G, Kovalik EC, Smith SR. Thedetached endothelial cells, and deposition of fibrin and
renal manifestations and outcome of thrombotic thrombocyto-platelets in the microvasculature [1,2]. Direct evidence
penic purpura/hemolytic uremic syndrome in adults. Nephrol Dialsupports the fact that verotoxins are responsible for vascular Transplant 1995; 10: 1189–1193

damage through cytotoxic e�ects on endothelial cells [3 ]. 3. Louise CB, Obrig TG. Shiga toxin-associated hemolytic uremic
Endotoxin is another bacterial product that induces septic syndrome: combined cytotoxic e�ects of shiga toxin and lipo-
shock and multiple organ failure through the interaction polysaccharide (endotoxin) on human vascular endothelial cells

in vitro. Infect Immun 1992; 60: 1536–1543with vascular endothelium. Recently, extracorporeal removal
4. Aoki H, Kodama M, Tani T, Hanasawa K. Treatment of sepsisof endotoxin using polymyxin B-immobilized fibre (PMX-F)

by extracorporeal elimination of endotoxin using polymyxinhas been reported to be e�ective against sepsis [4 ]. Louise
B-immobilized fiber. Am J Surg 1994; 167: 412–417and Obrig found that Shiga toxin, a prototype of verotoxins,

5. Endo S, Inada K, Inoue Y, et al. Two types of septic shockand endotoxin, synergistically caused cytotoxicity on vascular
classified by the plasma levels of cytokines and endotoxin. Circendothelial cells in vitro [ 3]. Taking this into consideration, Shock 1992; 38: 264–274

removal of endotoxins should ameliorate HUS enhanced by
septicaemia. Although the therapeutic e�cacy of plasma
exchange for HUS is still controversial [2 ], intensive care

Increase in the incidence of analgesic nephropathy inincluding plasmapheresis seems to have saved the lives of
Hungarypatients, with severe HUS and also contributed to the

survival of their renal function in Japan in 1996. We report
that one girl who developed microangiopathic HUS following Sir,

A recent editorial in the NDT [1 ] concerning analgesicE. coli associated bloody dysentery, was successfully treated
by haemoperfusion with PMX-F. nephropathy emphasizes that ‘in Eastern Europe analgesic

nephropathy has gained recognition’. It was supported byA 4-year-old Japanese girl presented with lower abdominal
pain, watery diarrhoea and bloody faeces, and was admitted an observation in former Czechoslovakia [2], but not in

places such as the south-west region of Poland [3]. We wouldto our hospital on July 28, 1996. On admission, her peripheral
white blood cell and platelet counts were 14800/ml and like to confirm this phenomenon by our observations in

Hungary, a country in which analgesic nephropathy was of40.7×104/ml, respectively, and the serum concentration of
lactate dehydrogenase (LDH ) was 280 IU/litre. After a 3-day little importance until now. Hungary occupies a unique

position with regard to the distribution of analgesics, takingregime of antibiotics, the bloody faeces were reduced. Faecal
culture and her serology revealed E. coli O-111. By August 1, into consideration the widespread use of aminophenazone.

Before 1990 aminophenazone accounted for more than 80%the number of peripheral platelets had decreased, the serum
LDH had increased, and urinary haemoglobin had turned of the distribution of analgesics; paracetamol was not then

on the market. In contrast to Western countries phenacetinpositive. The decrease in platelet count and the elevation of
LDH level progressively continued, and peripheral frag- is not banned, and at present it is found in eight preparations,
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in combination with either pyrazol or aspirin, and at least fistula in the left forearm the first shunt thrombosis occurred
after 3 months of 3-weekly haemodialysis treatment. In theone addictive substance.

Among the 233 patients (mean age 39±13) admitted to following 3 years the patient underwent multiple surgical
attempts to create a suitable vascular access including severalthe chronic haemodialysis (HD) programme in our dialysis

unit, between 1971–89, no patient was assumed to have Cimino shunts, Gore-tex loops on both upper arms, and a
right-sided femoral shunt. After occlusion of the latter theanalgesic nephropathy as the cause of chronic renal failure.

The first patient with clear-cut analgesic abuse was dialysed vascular situation turned desperate so that the patient was
transferred to our hospital. Since the patient had su�eredin 1990 and died a year later due to complications resulting

from irradiation for a bladder carcinoma. Among the 259 from multiple other venous thromboses (mesenteric, left iliac,
left femoral, left subclavian vein, and both jugular veins) asnew patients (mean age 52±16) admitted to our chronic HD

programme between 1990–1996, there were 15 patients (13 well as arterial thromboses ( left axillary, left popliteal, left
subclavian artery, and both renal arteries), screening forfemales, two males, mean age 61±8 years) with analgesic

nephropathy (5.8% of all patients). During this time the coagulative disorders was performed. INR, PTT, thrombin
time, fibrinogen, antithrombin III, and protein C activityincidence increased gradually reaching 13% (4/30) in 1996.

All took analgesic mixtures (mostly ‘over-the-counter’ sales) were normal. Furthermore, presence of a lupus anticoagulant
or a heparin-induced thrombocytopenia (HIT ) could becontaining at least two analgesics and one addictive sub-

stance. The diagnosis was suggested by the history (daily use ruled out. APC sensitivity ratio was significantly diminished
to 1.45 (normal range >2). Furthermore, genetic analysisfor at least 10 years) and on the clinical pictures of chronic

interstitial nephritis or papillary necrosis without any other revealed heterozygosity for the factor V Leiden. The patient
was then registered for a high-urgency renal transplantation.reason for it. It was confirmed by ultrasonography and

computed tomography (CT) according to the ANNE study A suitable graft was found within 2 weeks and an allogenic
kidney transplantation was performed successfully.[4] or by autopsy in four cases.

Our observations suggest, that the incidence of analgesic APC resistance was first described by Dählbeck and col-
leagues in 1993 and has since been identified as the mostnephropathy resulting in end-stage renal failure is on the

increase in Hungary. The continuous high consumption of common cause for hereditary thrombophilia [2–4]. This
disease is inherited as an autosomal dominant trait [3].analgesic mixtures and the selection of younger patients for

the HD programme prior to 1990 are mostly responsible for Genetic analysis revealed a point mutation in the factor V
gene resulting in replacement of arginine 506 by glutaminethis phenomenon. The need for medical and public education

and appropriate legislative measures for the prohibition of in the factor V protein [5,6 ]. Factor V (FV ) not only exhibits
procoagulative but also anticoagulative properties since it‘over-the-counter’ sales of analgesic mixtures are urgent.
supports the proteolytic inactivation of activated factor VFirst Department of Internal J. Mátyus
(F Va) and activated factor VIII (F VIIIa) as a cofactor forMedicine L. Ujhelyi
activated protein C (APC ).University Medical School I. Kárpáti

The prevalance of the heterozygous defect in the normalH-4012 Debrecen, Hungary T. Ben
population is estimated between 2 and 8.5% and is thereforeG. Kakuk
more than 10 times higher than all other known inheritable

1. De Broe ME, Elseviers MM, Bengtsson U et al. Analgesic causes for thrombophilia. APC resistance can be found in
nephropathy. Nephrol Dial Transplant 1996; 11: 2407–2408 about 7% of all normal individuals, but in 13–64% in patients

2. Matousovic K, Elseviers MM, Devecka D et al. Incidence of with recurrent thrombotic events. The risk for thrombosis isanalgesic nephropathy among patients undergoing renal replace-
elevated about 12-fold in heterozygous individuals, whilement therapy in Czech republic and Slovak republic. Nephrol
homozygous subjects have an 80-fold increased risk.Dial Transplant 1996; 11: 1048–1051
However, only very little is known regarding the relevance3. Franek E, Kokot F, Grzeszczak W, Gajos L. Is analgesic nephro-

pathy a problem in the south-west region of Poland? ( letter) of APC resistance for vascular access thrombosis in haemo-
Nephron 1996; 72: 353 dialysis patients. In contrast to our observation, Födinger

4. Elseviers MM, Waller I, Nenov D et al. Evaluation of diagnostic et al. [1 ] concluded from their clinical study that there would
criteria for analgesic nephropathy in patients with end-stage renal be no increase in the risk for vascular access thrombosis in
failure: results of the ANNE study. Nephrol Dial Transplant 1995; haemodialysis patients heterozygous for factor V Leiden.
10: 808–814 Comparable discrepancies between genotype and phenotype

have already been described by Greengard et al. [5] who
presented a case of four siblings homozygous for factor V

Heterozygosity for factor V Leiden in a haemodialysis Leiden with two of them su�ering from severe thromboses
patient with recurrent shunt thrombosis while the other remained asymptomatic. The authors there-

fore suggested that there are possibly additional, to date
unknown, mechanisms that downregulate factor Va activitySir,
in vivo [5 ].Resistance to activated protein C (APC resistance) has

recently been identified to be the most common hereditary
Departments of Clinical Radiology C. Bremerfactor for thrombophilia in the general population.
and Internal Medicine, Westfälische R. M. SchaeferNevertheless Födinger et al. [1] recently reported that the
Wilhelms-University, Münster,heterozygous carrier status for factor V Leiden does not
Germanyappear to be a risk factor for shunt thrombosis in haemodia-

lysis patients. As opposed to that we took care of a haemodia-
1. Födinger M, Mannhalter C, Pabinger I et al. Resistance tolysis patient su�ering from recurrent severe vascular access activated protein C (APC): mutation at Arg506 of coagulation

thrombosis, who was a heterozygous carrier of the factor V factor V and vascular thrombosis in haemodialysis patients.
Leiden gene. Nephrol Dial Transplant 1996; 11 (4 ): 668–672

The patient was started on haemodialysis at the age of 54 2. Dahlbäck B, Carlsson M, Svensson PJ. Familial thrombophilia
due to end-stage chronic renal failure secondary to chronic due to a previously unrecognized mechanism characterized by

poor anticoagulant response to activated protein C: prediction ofglomerulonephritis. After successful creation of a Cimino
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a cofactor to activated protein C. Proc Natl Acad Sci USA 1993; 5. Greengard JS, Eichinger S, Gri�n JH, Bauer KA. Brief report.
90: 1004–1008 Variability of thrombosis among homozygous siblings with resist-

3. Koster T, Rosendaal FR, de Ronde H, Briët E, Vandenbroucke ance to activated protein C due to an Arg�Gln mutation in the
JP, Bertina RM. Venous thrombosis due to poor anticoagulant gene for factor V. N Engl J Med 1994; 331 (23): 1559–1562
response to activated protein C: Leiden Thrombophilia Study. 6. Bertina RM, Koeleman BPC, Koster T et al. Mutation in blood
Lancet 1993; 342: 1503–1506 coagulation factor V associated with resistance to activated

4. Svensson PJ, Dahlbäck B. Resistance to activated protein C as a protein C. Nature 1994; 369: 64–67
basis for venous thrombosis. N Engl J Med 1994; 333 (8): 517–522


