
Nephrol Dial Transplant (1999) 14: 1030–1051
Nephrology

Dialysis
TransplantationLetters and Replies

3Department of NephrologyCardiac troponin-I accurately predicts myocardial injury
Basildon Hospitalin renal failure
Basildon
UKSir,
1. Martin GS, Becker BN, Schulman G. Cardiac troponin I accur-The recent study by Martin et al. [1] contributes to the data

ately predicts myocardial injury in renal failure. Nephrol Dialon troponins in renal failure, but contains some inaccuracies
Transplant 1998; 13: 1709–1712due to developments in this area.

2. Collinson PO, Hadcocks L, Foo AY, Rosalki SB, Stubbs PJ,It has been previously claimed, a claim repeated in this
Morgan SH, O’Donnell J. Cardiac troponins in patients withpaper, that there is non-specific elevation of cardiac troponin
renal dysfunction. Ann Clin Biochem 1998; 35: 380–386

T (cTnT) in patients with renal dysfunction. This statement 3. Baum H, Waynard D, Schaer J, Obst M, Nuemeir D. Comparison
is incorrect and arises from a misinterpretation of the literat- of two cardiac troponin T assays and one troponin I assay in
ure. Claims of non-specific elevation of cTnT are based on patients with end stage renal failure. Clin Chem 1996; 42: S122
previous reports that cTnI is not found in patients with renal (abstract)

4. Haller C, Zehelein J, Remppis A, Muller-Bardorff M, Katus HA.dysfunction. We (and others) have demonstrated unequivoc-
Cardiac troponin T in patients with end-stage renal disease:ally that there is elevation of both cTnT and cTnI in patients
absence of expression in truncal skeletal muscle. Clin Chem 1998;with renal dysfunction [2,3]. The authors present similar
44: 930–938data for cTnI, as have other workers. The reason for these

5. Ricchiuti V, Voss EM, Ney A, Odland M, Anderson PAW, Applereports has been use of assay cut-offs for cardiac troponin I FS. Cardiac troponin T isoforms expressed in renal disease
(cTnI) optimized for specificity at the expense of sensitivity. skeletal muscle will not cause false positive results by the second
We have commented on this previously. Claims of non- generation cardiac troponin T assay by Boehringrer Mannheim.
specific elevation have also been based on the suggestion Clin Chem 1998; 44: 1919–1924

6. Apple FS, Sharkey SW, Hoeft P, Skeate R, Voss E, Dahlmeierthat there is re-expression of cTnT in skeletal muscle which
BA, Preese LM. Prognostic value of serum cardiac troponin Iis detected by the current assay. This has been comprehens-
and T in chronic dialysis patients: a 1-year outcomes analysis.ively refuted by the recent studies by Apple and others [4,5].
Am J Kidney Dis 1997; 29: 399–403That there should be elevation of cTnT and cTnI in

7. Porter GA, Norton T, Bennett WB. Troponin T (TnT), apatients with renal dysfunction is unsurprising given the high predictor of death on chronic haemodialysis patients. Eur Heart
incidence of cardiac disease in this population. The reasons J 1998 (in press)
why more show elevation of cTnT than cTnI is currently 8. Christenson RH, Duh SH, Newby LK, Ohman EM, Califf RM,
unknown. There are a number of possible explanations. As Granger CB, Peck S, Pieper KS, Armstrong PW, Katus HA,
cardiac troponin measurements are completely specific for Topol EJ. Cardiac troponin T and cardiac troponin I: relative

values in short-term risk stratification of patients with acutemyocardial damage, differences may be due to assay sensitiv-
coronary syndromes. GUSTO-IIa Investigators. Clin Chem 1998;ity. Direct comparison of the assay performance of the
44: 494–501existing cTnT with cTnI assays shows markedly superior

performance for the cTnT assay. Detection limits are lower
Replyand assay coefficient of variation around the diagnostic

discriminant cut-off is better. Both troponins are present in
equal amounts and should be equally detectable following Sir,
myocardial injury. A survey of the literature shows that We appreciate the insightful comments provided by Drs
diagnostic cut-offs for cTnI in patients with definite myocard- Collinson, Stubbs, and Morgan regarding the current status
ial damage differ by an order of magnitude. Hence failure to of laboratory assays for cardiac troponins. The body of
detect cTnI is more likely to be due to poor performance of literature evaluating troponin assays and their diagnostic use

in myocardial injury is growing rapidly, making the interpreta-the current generation of cTnI assays. In addition, it has
tion of clinical studies more difficult as new information arises.been shown that cTnI levels are reduced by haemodialysis
Collinson and colleagues have provided an accurate descrip-[3], probably due to adherence of the cTnI molecule to the
tion of the present state of the art regarding cardiac troponinsdialysis membrane.
as it has advanced since the time of our investigation.Finally, cTnT has been shown to be prognostic in patients

The published literature has repeatedly confirmed the non-with renal dysfunction [6,7]. Although the authors show that
specific elevation of cardiac troponin-T (cTn-T) in the pres-cTnI predicts an adverse outcome, adverse events were also
ence of renal insufficiency using assays commercially availableseen in cTnI negative patients. Prospective studies where
at the time of our investigation [1–5]. In fact, practiceboth cTnT and cTnI are measured are required but to date,
guidelines published after the conclusion of our study espouseit would seem that cTnT is a superior marker to cTnI for
the benefits of cardiac troponin-I (cTn-I ) as the rapid assayprognostic outcome assessment [8].
of choice over cTn-T because of spurious elevations in states
of muscle injury or uraemia [6 ]. Even the most recent data1Department of Chemical P. O. Collinson1

Pathology P. J. Stubbs2 by Collinson et al. demonstrates twice as many positive
cTn-T samples compared to cTn-I, suggesting a lack ofMayday University Hospital S. H. Morgan3

Croydon specificity for cTn-T despite a refined assay [7]. This may
represent a dilemma opposite of that hypothesized by2Department of Cardiology

Royal Free Hospital Collinson for cTn-I, with assay cut-offs for cTn-T optimized
for sensitivity at the expense of specificity.London
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7. Collinson PO, Hadcocks L, Foo Y, Rosalki SB, Stubbs PJ,Unarguably there is a high degree of cardiac disease in the
Morgan SH, O’Donnell J. Cardiac troponins in patients withchronic renal failure population, particularly in the United
renal dysfunction. Ann Clin Biochem 1998; 35: 380–386States where diabetes mellitus and hypertension are prevalent.

8. Antman EM, Tanasijevic MJ, Thompson B et al. Cardiac-This makes the notable elevation of cardiac troponins less
specific troponin I levels to predict the risk of mortality insurprising, yet more important to decipher. Both assays are,
patients with acute coronary syndromes. N Engl J Med 1996;

indeed, highly specific for cardiac damage compared to 335: 1342–1349
conventional creatine kinase-MB (CK-MB) assays. In addi- 9. Ohman EM, Armstrong PW, Christenson RH et al. Cardiac
tion, a number of studies have demonstrated the exaggerated troponin T levels for risk stratification in acute myocardial
mortality curve associated with elevations of cTn-I or cTn-T ischemia. N Engl J Med 1996; 335: 1333–1341
in patients with unstable coronary syndromes [8,9]. This has 10. Apple FS, Sharkey SW, Hoeft P et al. Prognostic value of serum

cardiac troponin I and T in chronic dialysis patients: a 1-yearbeen replicated by Apple and co-workers in a population of
outcome analysis. Am J Kid Dis 1997; 29: 399–403patients with renal disease, incidentally noting that newer

11. Ricchiuti V, Voss EM, Ney A, Odland M, Anderson PAW,generation cTn-T assays performed no better in discriminat-
Apple FS. Cardiac troponin T isoforms expressed in renaling true myocardial damage in the setting of uremia than
disease skeletal muscle will not cause false positive results bythe first generation assays [10]. Finally, the statistically
the second generation cardiac troponin T assay by Boehringer

significant mortality difference in our patient population with Mannheim. Clin Chem 1998; 44: 1919–1924
elevated cTn-I is consistent with the above published data
and furthers the knowledge of cardiac troponins as tools for
coronary risk stratification.

Home haemodialysis—beware the psychological impactThe evidence for skeletal muscle expression of troponins
on the helper and/or familyin certain disease states is conflicting, with recent cited data

utilizing a novel troponin-T assay unavailable for review
Sir,[11]. In addition, corroborating evidence of hypothesized
We have read with great interest the recently publisheddialytic clearance of cTn-I does not exist.
personal opinion by Mackenzie and Mactier detailing theIt is important to recognize the limits of studies evaluating
past, present and future aspects of home haemodialysis [1].myocardial ischaemia and serodiagnostic markers for these
As the authors point out, after an initial boom period duringevents. Ultimately, there is no ‘gold standard’ against which
the 1970s and early 1980s, the number of patients beingto perform these analyses. However, it is equally important
maintained on this mode of dialysis has progressivelyto recognize the ongoing evolution of serodiagnostic markers
decreased in the last decade. Among the reasons put forwardin myocardial ischemia. Our investigation is the only pro-
for this worldwide trend are the advent of CAPD; an increasespective evaluation of cardiac troponin assays in patients
in the number of regional dialysis units; the perceived com-with renal failure which utilized diagnostic cardiac studies to
plexity of the technique and doubts about its cost effect-determine the performance characteristics of the assay. These
iveness. None of these have, however, been able to fullydata demonstrate the clinical benefits associated with this
explain the decline in acceptance, among both staff andassay and support the implementation into current clinical

practice patterns. As reported, this could result in a substan- patients, of this mode of renal replacement therapy.
tial improvement in diagnostic efficiency and a corresponding Patients deemed suitable for home haemodialysis have
reduction in health care costs. Though cTn-T may be equally always been considered to be those with the lowest risk of
sensitive for the detection of myocardial injury and recently developing complications. This entailed minor or absent
available assays may improve the specificity in renal failure, co-morbidity, a well functioning, easily accessible vascular
cTn-I remains a viable and clinically proven standard against access and last, but not least, a positive psychological profile
which to judge uremic patients with myocardium at risk. of both patient and helper. As Mackenzie and Mactier

report, the helper in most situations is the patient’s spouse
or life long partner. Initial psychiatric assessment of homeT-1217 Medical Center North G. S. Martin
haemodialysis patients and helpers has invariably been com-Vanderbilt University Medical

Center plimentary stressing the strong family bond.
Nashville, TN, USA We would, however, like to sound a word of caution.

Based on our experience, admittedly modest, we have encoun-
1. Trinquier S, Flecheux O, Bullenger M, Castex F. Highly specific tered, not infrequently, psychological disturbances of varying

immunoassay for cardiac troponin I assessed in noninfarct severity affecting mainly the helper and/or other family
patients with chronic renal failure or severe polytrauma. Clin members. Disturbances have ranged from mild insomnia,
Chem 1995; 41: 1675–1676 nightmares in which the recurring theme revolved around

2. Bhayana V, Gougoulias T, Cohoe S, Henderson AR.
the dialysis procedure, extreme anxiety leading to functionalDiscordance between results for serum troponin T and troponin
disability (decreased school performance), to frank psychoticI in renal disease. Clin Chem 1995; 41: 312–317
depression. These manifestations were insidious in onset,3. Li D, Keffer J, Corry K, Vazquez M, Jialal I. Nonspecific
usually appearing 2–4 years after the commencement ofelevation of troponin T levels in patients with chronic renal

failure. Clin Biochem 1995; 28: 474–477 treatment. Importantly, transfer of the patient to hospital
4. Li D, Jialal I, Keffer J. Greater frequency of increased cardiac haemodialysis did not ameliorate the psychological damage

troponin T than increased cardiac troponin I in patients with sustained which, in some cases, continued for a long time to
chronic renal failure. Clin Chem 1996; 42: 114–115 come, even after the patient’s eventual death. It is surprising

5. Braun SL, Baum H, Neumeier D, Vogt W. Troponin T and to us that this aspect of home haemodialysis has not receivedtroponin I after coronary artery bypass grafting: discordant
the full attention it so richly deserves. It, undoubtedly, hasresults in patients with renal failure. Clin Chem 1996; 42: 781–783
been one of the major factors which has led us to cease6. Keffer JH. The cardiac profile and proposed practice guideline
offering home haemodialysis as a treatment option. Wefor acute ischemic heart disease. Am J Clin Pathol 1997; 107:

398–409 would be eager to hear the authors’ comments on this issue.
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Department of Nephrology and J. Bernheim co-incident or unusual pathology and that an aggressive
biopsy policy is often appropriate. This is particularly trueHypertension Z. Korzets

Tel-Aviv University when the clinical course is atypical, potential alternative
diagnoses are significant, or there is the potential for thera-Israel
peutic intervention.

I was, however, concerned that both the reported cases of1. Mackenzie P, Mactier RA. Home haemodialysis in the 1990s.
anti-GBM nephritis were treated with immunosuppression.Nephrol Dial Transplant 1998; 13: 1944–1948
I note that the doses of immunosuppression were low,
reflecting the patients’ age and co-morbidity. However, both
patients presented in dialysis-dependent renal failure with noReply
extra-renal manifestations. Treatment under these circum-
stances is contrary to usual practice, and may have exposedSir,
the patients to significant risk despite little prospect ofWe agree with Drs Bernheim and Korzets that the psychoso-
renal recovery.cial status of the patient and helper is an extremely important

There are well-recognized markers thought to be predictivefactor in determining suitability for home haemodialysis. We
of poor response to therapy, several of which were presentroutinely interview all patients and their helpers to assess
in the patients described. These include: oligo-anuria, creatin-their suitability for home haemodialysis training and, if either
ine >600 mmol/l; requirement for dialysis; high titre of anti-are considered unable to cope with the rigours and demands
GBM antibody (>65%); and histological findings such asof home haemodialysis, we advise that they do not train for
high crescent counts and glomerular or interstitial fibrosishaemodialysis at home. In our paper [1] we highlighted that
[2–4]. Speculative immunosuppression in the face of suchvery few patients or their helpers developed psychological
factors is probably not warranted. Indeed, in two large seriesproblems leading to technique failure with home haemodia-
from the UK [2,5], only two of 96 patients presenting withlysis. Of the 90 patients trained to perform home haemodia-
anti-GBM disease and serum creatinine >500 mmol/llysis between 1 January 1990 and 31 December 1995 only
regained independent renal function. (One was a young mantwo patients discontinued home haemodialysis because of
with an acute presentation and an unusually favourable renalanxiety and stress. We have tried to limit ‘burn-out’ associ-
histology, while details on the other were not provided.)ated with home haemodialysis by encouraging patients and

We all recognize that medicine is an inexact science.their helpers to go on holiday and by providing respite
However, it is important to balance therapeutic enthusiasmhaemodialysis at the hospital if the patient’s helper has other
with prognostic realism. On the published evidence, it wouldcommitments. In contrast to the experience of Drs Bernheim
seem prudent to reserve aggressive intervention in anti-GBMand Korzets we have not encountered any long-term psycho-
disease for patients with extra-renal involvement (principallylogical sequelae in our home haemodialysis patients or
alveolar haemorrhage), serum creatinine <600 mmol/l, co-their families.
existent anti-neutrophil cytoplasmic antibodies, or (very rarely)It is well established that a small proportion of patients
acute presentation with preserved glomerular architecture.on all modalities of dialysis are at risk of depression or other

psychological illnesses [2]. Therefore, whilst individual SW Thames Renal Unit Peter A. Andrews
patients and/or their helper may develop psychological prob- St Helier Hospital
lems we do not agree that this is an adequate reason to Carshalton
discontinue offering home haemodialysis as an option for Surrey, UK
treatment of suitable patients with end-stage chronic renal
failure. We would rather express the psychological problems

1. Sánchez Fructuoso AI, Blanco J, Naranjo P, Prats D, Barrientos A.of dialysis highlighted by the authors as ‘chronic dialysis— Anti-glomerular basement membrane antibody-mediated nephritis
beware the psychological impact on the patient and their in two patients with type II diabetes mellitus. Nephrol Dial
family’. Transplant 1998; 13: 2674–2678

2. Andrews PA, Sheerin NS, Hicks J, Williams DG, Sacks SH.Renal Unit R. A. Mactier
Unusual presentations of anti-glomerular basement membraneStobhill NHS Trust P. Mackenzie
antibody mediated disease are associated with delayed diagnosisGlasgow and poor outcome. Clin Nephrol 1995; 44: 262–265

UK 3. Herody M, Bobrie G, Gouarin C, Grünfeld JP, Noel LH. Anti-
GBM disease: predictive value of clinical, histological and serolo-
gical data. Clin Nephrol 1993; 40: 249–2551. Mackenzie P, Mactier RA. Home haemodialysis in the 1990s.

4. Flores JC, Taube D, Savage COS, Cameron JS, Lockwood CM,Nephrol Dial Transplant 1998; 13: 1944–1948
Ogg CS. Clinical and immunological evolution of anti-GBM2. Wilson PG. Psychological and sociocultural aspects of renal
nephritis treated by haemodialysis. Lancet 1986; I (8471): 5–8dialysis. In: Briggs JD, Junor BJR, Rodger RSC, Winchester JF,

5. Savage CO, Pusey CD, Bowman C, Rees AJ, Lockwood CM.(eds). Renal Dialysis Chapman and Hall, London: 1994: 368–380
Antiglomerular basement membrane antibody mediated disease in
the British Isles 1980–4. Br Med J 1986; 292: 301–304

Anti-glomerular basement membrane antibody-mediated
nephritis: when not to treat Reply

Sir,Sir,
Sánchez Fructuoso and colleagues report two cases of anti- Dr Andrews expresses his concern about the immunosuppres-

sive treatment used on our patients. Indeed, the response toglomerular basement membrane antibody-mediated nephritis
(anti-GBM nephritis) in association with diabetes mellitus, treatment is extremely poor in patients with antiglomerular

basement membrane antibody-mediated nephritis (anti-GBMand caution that co-incident disease can be missed [1].
Having published in a similar vein [2], I agree that it is nephritis) presenting oligoanuria, the need for dialysis or a

high proportion of crescentic glomeruli. This has led highlyimportant to maintain a high index of suspicion for
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experienced teams such as that of Dr Andrews to adopt the haemorrhage, probably because of the insufficient intensity of
policy of not treating this group of patients. This attitude, the treatment.
however, has been criticized by other groups [1] since presenta-

Servicio de Nefrologı́a Ana I. Sáncheztion of anti-GBM nephritis with oliguria or severe renal
Hospital Clı́nico S. Carlos Fructuosoinsufficiency may not always be accompanied by advanced
Madrid Alberto Barrientoshistological lesions. In some cases, acute tubular necrosis
Spainlesions have been observed which are probably associated

with the haematuria of glomerular origin and these could be
responsible for the oliguria-renal insufficiency rather than the 1. Walker RJ, Scheinkestel C, Becker GP, Owen JF, Dowling JP,
glomerular lesions themselves. On the other hand, there are Kincaid-Smith P. Clinical and morphological aspects of the man-
reports of patients with marked oliguria or anuria who have agement of crescentic anti-GMB antibody nephritis/Goodpasture’s
recovered sufficient renal function to avoid long-term dialysis syndrome. Q J Med 1985; 54: 75–89

2. Turner N, Rees AJ. Antiglomerular basement membrane disease.or transplantation [1–4]. We have the same experience in an
In: Cameron S, Davison AM, Grünnfeld JP, Kerr D, Ritz E (eds).unpublished case. We feel that the determining factor may be
Oxford Textbook of Clinical Nephrology. Oxford Medicalthe nature of the crescent, i.e., cellular crescents as shown by
Publications, Oxford: 1992: 451our patients are more likely to be reversible.

3. Jacquot C, Baran D, Vendeville B, Pelletier L, Druet P. UpdateAdditionally, when a patient presents at the hospital with
on immunosuppressive therapy in human and experimental glom-acute renal failure it is very difficult to make the decision not erulonephritis. In: Grünfeld JP, Maxwell MH, Bach JF, Crosnier J,

to do anything or offer any type of therapy. This may lead to Funk-Brentano JL (eds). Advances in Nephrology. Year Book
irreversible renal failure with no hope for the patient. We Medical Publishers Inc, Chicago and London 1988: 87
prefer to administer low dose immunosuppression and wait. 4. Praga M, Gutiérrez-Rodero F, Andrés A et al. Glomerulonefritis
Not only did our patients lack complications due to therapy, por anticuerpos antimembrana basal glomerular ¿Se deben tratar

las formas graves? Nefrologı́a 1987; 7 [Suppl 2]: 42but 2 months later one underwent an episode of pulmonary

Letters

type III. High concentrations of serum MPO-ANCA wasSjögren’s syndrome complicated by MPO-ANCA
noted (603 ELISA U/ml ) serum proteinase 3 specific anti-positive crescentic glomerulonephritis
neutrophil cytoplasmic autoantibodies (PR-3-ANCA) were
not detected. Urinalysis showed proteinuria (0.43 g/day) andSir,
microhaematuria.Although Sjögren’s syndrome (SS) is occasionally complic-

Chest computed tomography (CT ) scan showed irregularated with tubulointerstitial nephritis as one of the extra-
opacities, interstitial fibrosis, and mild pericardial effusion.glandular manifestations, the association of crescentic
Schirmer’s test demonstrated 5 mm (right eye) and 5 mmglomerulonephritis is not common [1,2]. We report here a
( left) tearflow at 5 min. Minor salivary gland biopsy showedfemale patient with SS associated with rapidly progressive
chronic inflammation with lymphocyte infiltration and acinalglomerulonephritis and myeloperoxidase-specific anti-
atrophy consistent with SS. A renal biopsy specimen con-neutrophil cytoplasmic antibodies (MPO-ANCA). Renal
tained 24 glomeruli, 11 of which were completely sclerosed,biopsy revealed crescentic glomerulonephritis with scant
and four of which had fibrocellular crescents. There was mildimmune-deposit, in addition to tubulointerstitial nephritis.
mesangial sclerosis, occasional capillary collapse and inter-She developed progressive renal failure, but this was reversed
stitial infiltration of lymphocytes (Figure 1). Direct immuno-by steroid therapy and plasma exchange.

Case. A 67-year-old woman was admitted to our depart-
ment on October 7, 1997 for nasal bleeding and progressive
renal dysfunction. One year prior to admission, she noted
the numbness and livedo of lower extremities. On March,
1997, she was found to have proteinuria and renal dysfunc-
tion (BUN 24.9 mg/dl, creatinine 1.7 mg/dl ). One month
prior to admission, she had noted recurrent nasal bleeding.
The patient was admitted for further examination. On admis-
sion, her temperature was 36.6°C, pulse, 80 beats/min; blood
pressure; 160/90 mmHg. Examination of chest revealed fine
crackles present at the lower back of chest. There was
livedo on the limbs. Findings included, marked anaemia
(Hb 5.2 g/dl ), elevated serum BUN (33 mg/dl ) and
Cr (2.8 mg/dl ), positive nuclear antibody ( X320, speckled
pattern), antibody for SS-A 32.5 U/ml (normal range:
7–20 U/ml ), positive rheumatoid factor (RF) and cryo- Fig. 1. Renal biopsy ( light microscopy): in addition to the diffuse
globulins. interstitial mononuclear cells infiltrations, 20% of glomeruli obtained

Immunoelectrophoresis of serum protein demonstrated showed fibrocellular crescents. No findings of arteritis was identified.
(PAS stain, ×70).no monoclonal band and cryoglobulins were classified as
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ing Sjögren’s syndrome. Nephrol Dial Transplant 1996; 11:fluorescent staining of renal biopsy specimens revealed no
2313–2315deposition of IgG, IgM or C3 in the glomeruli (data not

8. Bottinger EP, Niles JL, Collins AB, McCluskey RT, Arnaoutshown). Examination of the nasal cavity revealed an oozing
MA. Antineutrophil cytoplasmic autoantibody-associated vascul-ulcer of the septum. Nasal bleeding was stopped after nasal
itis presenting as Sjögren’s syndrome. Arthritis Rheum 1992; 35:tamponade. 1373–1376

An initial diagnosis of primary SS with crescentic glom-
erulonephritis was made and she was treated with intravenous
methylprednisolone (125 mg/day, three successive days) and

Seizures as the presenting feature of post-streptococcalfollowed by plasma exchange (3 l/day, total 6 l ). Thereafter
glomerulonephritisshe was given oral prednisolone (40 mg/day). These therapies

resulted in a marked decrease of MPO-ANCA. Low dose of
cyclophosphamide (25 mg/day) was also tried during, but Sir,

During the last decades many diseases have become progress-had to be stopped because of myelosuppression. Renal
function had markedly improved (BUN 32 mg/dl, Cr ively rare mainly due to better hygiene and vaccination of

the population. For this reason diagnosis can be difficult,1.8 mg/dl ) when she was discharged after 99 days.
especially when presenting symptoms are confusing or
unusual.Comment. The most common renal lesion of SS is interstitial

nephritis with interstitial lymphocytic infiltration, fibrosis
Case. A 33-year-old female was admitted to the emergencyand tubular atrophy. In contrast, glomerulonephritis is rela-

ward because of seizures and blurred vision. The previoustively rare [1,2]. The present case had extraglandular mani-
week she had been treated with tablet tetracycline forfestations affecting the lungs and kidneys. The present case
sinusitis, but was otherwise healthy. On admission she wasfulfilled the criteria of primary SS [3], i.e. dry eyes with
somnolent, with mild periorbital oedema, and diastolic hyper-positive Schirmer’s test, abnormal biopsy findings of salivary
tension, 110–120 mmHg. The rest of the physical examina-gland and presence of specific autoantibodies. MPO-ANCA,
tion was unremarkable. A CT (computed tomography) ofthe serological marker for systemic vasculitis, was also pre-
the brain and a lumbar puncture were performed, followedsent. Cryoglobulin-mediated glomerulopathy is occasionally
by an MR (magnetic resonance). Localized oedema wasfound in primary SS [4], although cryoglobulins were
noticed in the occipital, temporal, frontal and parietal lobesdetected in our patient, but immunofluorescence study
(Figure 1). Cerebro spinal fluid (CSF) cell count was normal.showed no immunoglobulin deposits in the glomeruli.
Virus encephalitis was suspected and treatment with acyclovirAntibodies to MPO have been reported in collagen disease
parenterally was initiated but discontinued 2 days later whensuch as SLE [5,6 ], but only two cases of SS with MPO-
virologic examination of blood and CSF did not supportANCA-related glomerulonephritis have been reported [7,8].
this diagnosis. A chest X-ray showed bilateral perihilar

1First Department of Internal Makoto Kamachi1 pulmonary congestion and oedema, particularly in the right
Medicine Kiyoshi Migita1 lower lobe, while sonography of the kidneys, including renal
2Second Department of Pathology Masahiro Tominaga1 artery circulation, were normal. The sedimentation rate was
Nagasaki University School of Yasufumi Ichinose1 50 mm (0–20), C-reactive protein 33 mg/l (<9 mg/l ), serum
Medicine Hideki Nakamura1 creatinine 71 mmol/l (60–120 mmol/l ), serum albumin 27 g/l
Nagasaki Tomoki Origuchi1 (36–48 g/l ). Urinalysis showed albuminuria reaching 1.3 g/l
Japan Satoshi Urayama1 and microscopic haematuria. An acute inflammatory reaction

Ayumi Hida1 and hypoalbuminaemia were found in plasma electrophoresis
Atsushi Kawakami1 the following day, with complement C3 and C4 within the

Yojiro Kawabe1 lower normal range. Serologic tests for ANA, p- and
Takashi Taguchi2 c-ANCA, anti-GBM antibodies, and RF gave no evidence
Katsumi Eguchi1 of connective tissue or vasculitic diseases. A 24 h urine

cathecolamines sample was normal. Renal crisis due to
scleroderma was excluded on the basis of the clinical and1. Talal N, Zisman E, Schur PH. Renal tubular acidosis, glomerulo-
laboratory findings. Eye fundoscopy and urinary bladdernephritis, and immunologic factors in Sjögren’s syndrome.
cystoscopy disclosed no abnormalities. The initial patholo-Arthritis Rheum 1968; 11: 774–786

2. Cortez MS, Sturgill BC, Bolton WK. Membranoproliferative
glomerulonephritis with primary Sjögren’s syndrome. Am J
Kidney Dis 1995; 25: 632–636

3. Vitali C, Bombardieri S, Moutsopoulos HM et al. Preliminary
criteria for the classification of Sjögren’s syndrome. Result of a
prospective concerted action supposed by the European
Community. Arthritis Rheum 1993; 36: 340–347

4. Zinneman HH, Caperton E. Cryoglobulinemia in a patient with
Sjögren’s syndrome and factors of cryoprecipitation. J Lab Clin
Med 1977; 89: 483–487

5. Hauschild S, Schmitt WH, Csernok E, Flesh BK, Rautmann A,
Gross WL. ANCA in systemic vasculitides, collagen vascular
disease, rheumatic disorders and inflammatory bowel disease. Adv
Exp Med Biol 1993; 336: 245–251

6. Merkel PA, Polisson RP, Chang Y, Skates SJ, Niles JL. Prevalence
of antineutrophil cytoplasmic antibodies in a large inception
cohort of patients with connective tissue disease. Ann Intern Med

Fig. 1. Axial MR T2 weighted images show focal hyperintensity in1997; 126: 866–873
7. Hernandez JL, Rodorigo E, De Francisco AL et al. ANCA- the temporal, occipital, frontal and parietal lobes, consistent with

oedema (arrows).associated pauci-immune crescentic glomerulonephritis complicat-
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gical findings on MR of the brain and chest X-rays were increasing viral replication [4]. Moreover, the sudden cessa-
tion of C may be associated with rebound activation of thealmost completely resolved 4 and 9 days later, respectively.

Simultaneously as her condition improved, her serum chem- immune system, with resultant acute hepatic decompensa-
tion [5].istry and blood pressure became also normal, the later by

treatment with tablet frusemide, 40 mg, and nifedipine, 20 mg,
Case. We are reporting our experience in managing aboth given twice daily. She also received tablet fenantoin

3-year-old boy with new onset NS who was found to beprophylactically against seizures. Due to the spontaneous
positive for hepatitis B surface antigen (HBsAg) with aimprovement a renal biopsy was not performed. The patient
hepatitis B DNA titre (by PCR) of greater than 10 525 pg/mlwas discharged 10 days after admission with the presumptive
(normal<5.0 pg/ml ). Laboratory work-up confirmed thediagnosis of primary hypertonia and secondary hypertensive
nephrosis, with mildly elevated transaminases. Liver andencephalopathy [1,2]. At the first follow-up 2 months later,
kidney biopsies performed subsequently showed evidence ofat the department of nephrology, the medical history was
chronic active hepatitis, and much to our surprise, minimalre-evaluated. At that moment, it appeared that her earlier
change renal disease (MCD) without immune complexes onillness had begun with a sore throat followed by generalized
electron micrography. Due to concern that C therapy couldoedema, both of which had passed unnoticed on admission.
foster viral activation, he received a 6-month course ofAnti-streptolysin titer (AST) was 330 U (0–200), and anti-
interferon alpha (IA) 2-b (3 million units thrice weekly)DNAase titer was 400 U (0–200). An electroencephalogram
without improvement. Due to his persistent nephrosis, a trialrevealed no abnormalities while blood pressure, serum chem-
of C therapy in tapering doses (oral prednisoloneistry, and urinalysis were all normal. Almost 5 months after
2 mg/kg/day) was initiated, in combination with a secondher admission to the hospital all medication could be discon-
course of IA 2-b. This has resulted in a prompt and sustainedtinued with the final diagnosis of post-streptococcal nephritis.
remission of his NS, without clinical deterioration of his liverAfter 1 year the patient is doing well, showing no abnormalities
function. He however, continues to have evidence of activein clinical or laboratory examinations.
viral replication and mild transaminase elevations.

Comment. This interesting case has many instructive points
beginning with the presenting symptom which was dramatic Comment. The patient presented herein, differs from children
and highly suggestive of a cerebral process. The MR findings previously reported with hepatitis B associated NS in several
were first thought to represent an infection, which led to aspects, most importantly in that his underlying renal histo-
treatment with acyclovir. Hypertensive encephalopathy due pathology was that of MCD. Manna et al. [6 ] noted a higher
to post infectious glomerulonephritis is very rare but the prevalence of HBsAg carriage among male children with
diagnostic approach could be improved by a detailed medical MCD compared to controls, although less than half of the
history [3]. The complement levels, which usually decline 3 patients whom they classified as having MCD had undergone
to 8 weeks from the beginning of a streptococcal pharyngitis, a renal biopsy to confirm the histologic diagnosis. In addition,
were normal [4]. Our interpretation of this result is that the it is unclear from their data at what stage during the course
examination was performed too soon after the onset of of the disease hepatitis B serology was initially checked, and
symptoms. A low level of suspicion due to the current rarity whether any of these children had previously received a
of post-streptococcal nephritis partially explains the difficulty course of C therapy which potentially, could have altered
in making a correct diagnosis. immune responsiveness, thereby resulting in increased suscep-

tibility to, and chronic carriage of, hepatitis B virus. It is1Department of Vascular and Louis Roussos1
certainly possible that the two conditions could coexist inKidney Diseases Marianne Birch-Jensen2
the same patient without being related pathogenically. The2Department of Radiology
fact that our patient’s heavy proteinuria failed to respond toMalmö University Hospital
a trial of IA alone, but promptly resolved after initiation ofMalmö, Sweden
C therapy in spite of persistent hepatitis B antigenaemia,

1. Osborne AG. Diagnostic Neuroradiology. Mosby, St. Louis, strongly supports an incidental rather than a cause-and-effect
1994; 176–178 relationship between his NS and hepatitis B.2. Schwartz RB, Mulkern RV, Gudbjartsson H, Folesz F. Diffusion-

In conclusion, in our opinion all patients with new onsetweighted MR imaging in hypertensive encephalopathy: clues to
NS should be evaluated for serologic evidence of hepatitis Bpathogenesis. AJNR 1998; 19: 859–862
infection prior to initiation of C therapy, which may enhance3. Davison AM, Cameron SJ, Grünfeld J-P, Kerr DNS, Ritz E,
viral replication, and that the presence of hepatitis B anti-Winearls CG. Acute endocapillary glomerulonephritis. Oxford

Textbook of Clinical Nephrology Vol 1, 2nd edn. Oxford genaemia in the setting of newly diagnosed childhood NS,
University Press. 1998; 613–624 whether felt to be related or not, is not a contraindication

4. Madaio MP, Harrington J. The Diagnosis of Acute to the use of C in a slow tapering regimen, with concomitant
Glomerulonephritis. N Engl J Med 1983; 21: 1299–1302 interferon therapy and careful clinical monitoring, and should

be offered to patients who have failed a course of IA alone.

Department of Pediatrics Lavjay ButaniSafety and efficacy of corticosteroids in childhood
Section of Pediatric Nephrology Martin S. Polinskynephrotic syndrome with concomitant hepatitis B St Christopher’s Hospital for
Children

Sir, Philadelphia, USA
Chronic hepatitis B infection is a well-recognized cause of

1. Kleinknecht C, Levy M, Peix A, Broyer M, Courtecuisse V.membranous nephropathy and membranoproliferative glom-
Membranous glomerulonephritis and hepatitis B surface antigene-erulonephritis and generally manifests as nephrotic syndrome mia in children. J Pediatr 1979; 95: 946–952

(NS) [1,2]. Clinical trials using corticosteroid (C ) therapy 2. Gilbert RD, Wiggelinkhuizen J. The clinical course of hepatitis
have been disappointing, in that a benefit has not been B virus-associated nephropathy. Pediatr Nephrol 1994; 8: 11–14
demonstrated consistently [3]. Conversely, in several reports 3. Soloway RD, Summerskill WH, Baggenstoss AH et al. Clinical,

biochemical, and histological remission of severe chronic activetherapy has been noted to be, in fact, detrimental, by

© 1999 European Renal Association–European Dialysis and Transplant Association



Nephrol Dial Transplant (1999) 14: 10361036

liver disease: a controlled study of treatments and early prognosis. of CyA treatment and patients had been treated as long as
Gastroenterology 1972; 63: 820–833 the attending physicians deemed appropriate in each indi-

4. Scullard GH, Smith CI, Merigan TC, Robinson WS, Gregory vidual situation. From this database all patients fulfilling the
PB. Effects of immunosuppressive therapy on viral markers in following five selection criteria were selected for the present
chronic active hepatitis B. Gastroenterology 1981; 81: 987–991 analysis: (i) adult (age over 16 years); (ii) nephrotic range5. Nair PV, Tong MJ, Stevenson D, Roskamp D, Boone C. Effects

proteinuria (>3.5 g/d) at initiation of CyA treatment;of short-term, high-dose prednisone treatment of patients with
(iii) verification of the primary renal disease by renal biopsyHBSAg-positive chronic active hepatitis. Liver 1985; 5: 8–12
prior to CyA treatment; (iv) histological diagnosis either6. Manna AL, Polito C, Del Gado R, Olivieri AN, Di Toro R.

Hepatitis B surface antigenemia and glomerulopathies in children. membranous glomerulopathy (MN) or minimal change
Acta Pediatr Scand 1985; 74: 122–125 lesions (MC ); (v) no evidence for secondary glomerular

disease. Of the 168 patients in the database 74 patients
fulfilled the selection criteria. Forty-one patients were classi-
fied as MGN and 33 patients as MC. The characteristics ofTreatment of membranous glomerulopathy with
these patients are summarized in Table 2. Complete remissioncyclosporin A: how much patience is required?
of proteinuria (CR) defined as proteinuria <0.5 g/day was
chosen as the primary end-point for assessment of responseSir, to treatment.Therapies for idiopathic membranous glomerulopathy MGN patients were treated for a median of 353 days(MGN) have been investigated for 30 years, but conclusions (quartiles 159 days and 586 days) with an average CyA doseas to the best choice of therapy have been conflicting and of 3.3±1.1 mg/kg/day (initial dose of 3.4±1.4 mg/kg/day)elusive [1]. Cyclosporin A (CyA) has evolved as a promising while MC patients were treated for a median of 370 daysalternative to more conventional immunosuppressants in a (quartiles 193 days and 693 days) with an average CyA dosenumber of non-randomized trials and one randomized con- of 3.8±1.3 mg/kg/day (initial dose of 3.9±1.6 mg/kg/day).trolled trial with eight treated patients [2–8]. However a There was no significant difference in these CyA- treatmentuniform treatment protocol with regard to the optimal characteristics between both groups. 26/41 (63%) patientsduration of CyA treatment has yet not been established. In in the MGN group and 23/33 (70%) patients in the MGthe studies cited above, the duration of treatment varies group were concomitantly treated with steroids (averagewidely. Unfortunately the authors’ rationale for choosing dose: MGN group, 27.5±21.2 mg/day; MC group,the respective duration of treatment is not stated in any of 27.3±23.7 mg/day). 18/41 (44%) patients in the MGN groupthese publications. In a paper published in this journal, and 21/33 (64%) patients in the MC group received ACEMeyrier observed that time to remission was longer in MGN inhibitors as co-medication. Fourteen (34%) of the 41 patientsthan in minimal change disease (MC ) with remission rates with MGN reached a complete remission during CyA treat-in MGN continuing to rise even after 6 months of treatment ment (urinary protein loss decreased from baseline to end of[9]. A review of the literature shows that the percentage of observation by 5.9±6.5 g/d, P<0.001), compared to 20observed complete remissions increases with duration of (61%) in the 33 patients with MC (urinary protein losstreatment (Table 1). In order to avoid the risk of erroneously decreased by 8.5±9.3 g/d, P<0.001). The median treatment-discarding CyA treatment as ineffective because of premature time until occurrence of the first CR was significantly longertermination and on the other hand the possible danger of in patients with MGN than in patients with MC (225 daysunnecessarily prolonged treatment, we felt that the optimal (quartiles 120 days and 459 days) versus 89 days (quartilesduration of CyA treatment for MGN should be estimated 28 days and 147 days), P=0.012). The incidence of CR perfrom existing data as a basis for future prospective studies. year of treatment was 30.8% in the MGN group comparedWe therefore analysed the data of patients treated with CyA to 43.1% in the MC group. The pattern of occurrence offor Nephrotic Syndrome (NS) due to primary MGN in

order to characterize the incidence and pattern of responses
to CyA treatment in relation to duration of treatment. To
determine whether the pattern of responses to CyA treatment
differs between the various histologies of NS, we performed
the same analysis on patients treated for NS with minimal
change lesions (MC).

Data on patients treated for NS with CyA in 39 participat-
ing centers between 1985 and 1994 were collected retrospect-
ively by the German Cyclosporine in Nephrotic Syndrome
Study Group. Patient data were collected for the duration

Table 1. CyA treatment for nephrotic syndrome in membranous
glomerulopathy: outcome in prospective studies correlated to dura-
tion of CyA treatment

Investigators Duration of Rate of
CyA treatment complete remissions

Guasch et al. [6 ] 12 weeks 0/14 patients (0%)
Zietse et al. [5] 3 months 0/6 (0%)

Fig. 1. Time to complete remission of proteinuria (CR) in patientsRostoker et al. [4] 4–6 months 4/15 (27%)
with nephrotic syndrome due to membranous glomerulopathyDe Santo et al. [7] 6 months 4/5 (80%)
(MGM) or minimal change lesions (MC) during treatment withCattran et al. [8] 1 year 6/8 (75%)
cyclosporine A. (Patients not reaching CR excluded).
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Table 2. Patient characteristics at baselinea

MGN MC P-valueb

Number of patients 41 33
Sex 25 female/16 male 17 female/16 male n.s.
Pre-treated with immunosuppressants 28 (68%) 29 (88%) 0.041
Age 42.7±14.7 years 39.6±17.4 years n.s.
Body-weight 78.3±16.1 kg 70.1±17.7 kg 0.04
Time since diagnosis 2.3±3.2 years 2.2±4.5 years n.s.
Creatinine 116.4±53.3 mmol/l 83.7±29.1 mmol/l 0.001
Urinary protein loss 10.9±5.7 g/d 11.3±9.4 g/d n.s.
Mean arterial pressure 109.0±12.4 mmHg 104.0±12.5 mmHg n.s.

aMeans±SD.
bn.s.=not significant.

first CR in relation to duration of treatment is shown in (Frankfurt); Eggert (Berlin); Feyerabend (Bremerhaven);
Figure 1 separately for MGN and MC. Fulde ( Kiel ); Greiber (Freiburg); Grötz ( Würzburg); Haake

In the MGN group 30 adverse events were observed in 15 (Berlin); Hentschel (Freiburg); Jimmering (Berlin); Keller
of 41 patients, the most frequent being gingival hyperplasia (Düsseldorf ); Kirchertz (Bad Münder); Kirschstein
(n=4), nausea (n=4) and muscle cramps (n=4). The abso- (Lübeck); Konrad (Heidelberg); Kopp (München); Lettgen
lute number of adverse events observed in the 16 patients (Essen); Lison (Bremen); Lukowski (Bergisch-Gladbach);
with early termination of CyA treatment (duration <6 Majcher (Rostock); Neman (Augsburg); Papstein (Bremen);
months) was 14, while 16 adverse events were observed in Reinke (Berlin); Roth (Göttingen); Schmaltz (Bremen);
the 25 patients with longer treatment (6 months and more). Schmidt (München); Schurek (Lingen); Seibt (Berlin); Späth
The number of observed adverse events per patient did (Freiburg); Spieker (Münster); Stein (Jena-Lobeda);
not correlate with duration of CyA treatment (r=0.046, Wassmer (Mannheim); Weitz (Frankfurt); Wiemeyer
Pearson). The rise in serum creatinine from baseline to end (Dortmund); Wilsdorf (Rottleberode);
of observation was not significantly different between patients

Department of Nephrology Lutz Fritschewith early termination of CyA treatment and those on longer
University Hospital Charité Klemens Buddetreatment (37±35 mmol/l vs 26±38 mmol/l, P=0,35).
Humboldt-University Berlin Lothar Färber1As the MGN patients in this study were all nephrotic and
1Novartis Pharma Deutschland Gabriele Charissé2most had at least one additional risk-factor for disease
GmbH and 2IMEREM GmbH, Regina Kunzprogression, they belonged to a population with a low chance
Nürnberg Germany Jens Gaedekeof spontaneous remission and an incidence of remissions

Hans-Hellmut Neumayerlower than 10% per year had to be expected without treatment
[10–12]. Therefore, the observed CR-incidence of 30.8% per
year can be attributed mainly to a treatment effect.

1. Hogan SL, Muller KE, Jennette JC et al. A review of therapeuticThe need to tailor specific treatment-protocols for the
studies of idiopathic membranous glomerulopathy. Am J Kidneyvarious histologic forms of glomerulonephritis is emphasized
Dis 1995; 25: 862–875by the distinctly different time-patterns of response to treat- 2. Cattran DC, Dossetor J, Halloran PF et al. Ciclosporin in

ment observed. The number of MGN patients reaching a glomerulonephritis—a pilot study. In: Schindler R, ed.
complete remission of proteinuria rose steadily with increas- Cyclosporin in Autoimmune Disease. Springer Verlag, Berlin:
ing treatment time up to well over 12 months and the 1985; 311–315
majority of CRs occurred after more than 6 months of 3. Ambalavanan S, Fauvel JP, Sibley RK et al. Mechanism of the

antiproteinuric effect of cyclosporine in membranous nephro-treatment. Although baseline characteristics, duration and
pathy. J Am Soc Nephrol 1996; 7: 290–298dosage of CyA treatment were similar in the MGN and the

4. Rostoker G, Belghiti D, Ben Maadi A et al. Long-term cyclospo-MC groups, the time to occurrence of CR was significantly
rin A therapy for severe idiopathic membranous nephropathy.longer in the MGN group. The initially observed gap between
Nephron 1993; 63: 335–341cumulative incidences of CR for MGN and MC patients

5. Zietse R, Wenting GJ, Kramer P et al. Effects of cyclosporin Anarrowed with increasing duration of CyA treatment. on glomerular barrier function in the nephrotic syndrome. Clin
Meanwhile, the comparison of short- and long-term treated Sci Colch 1992; 82: 641–650
patients showed no significant differences in the safety pro- 6. Guasch A, Suranyi M, Newton L et al. Short-term responsiveness
files. Thus, duration of treatment seems to be a crucial factor of membranous glomerulopathy to cyclosporine. Am J Kidney
in the assessment of the efficacy of CyA for a given histo- Dis 1992; 20: 472–481

7. De Santo NG, Capodicasa G, Giordano C. Treatment of idio-logical form of glomerulonephritis.
pathic membranous nephropathy unresponsive to methylpredni-We conclude, based on this retrospective evidence, that
solone and chlorambucil with cyclosporine. Am J Nephrol 1987;withdrawal of CyA treatment after less than a year should
7: 74–76be avoided in patients with MGN. However, the value of

8. Cattran DC, Greenwood C, Ritchie S et al. A controlled trial ofCyA treatment of MGN needs to be confirmed in a large
cyclosporine in patients with progressive membranous nephro-controlled study. pathy. Canadian Glomerulonephritis Study Group. Kidney Int
1995; 47: 1130–1135

Participating Physicians in the German Cyclosporin in 9. Meyrier A. Treatment of glomerular disease with cyclosporine A.
Nephrotic Syndrome Study Group: Bangert (Mannheim); Nephrol Dial Transplant 1992; 7[suppl 1]: 80–84
Bauer (Göppingen); Becker-Stöppler (Osnabrück); 10. Cattran DC. Cytotoxics cyclosporine and membranous nephro-

pathy. Curr Opin Nephrol Hypertens 1996; 5: 427–436Brunkhorst (Hannover); Dani (Augsburg); Dipell
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11. Cameron JS, Healy MJ, Adu D. The Medical Research Council 1. Jacobson TA, Chin MM, Fromell GJ, Jokubaitis LA, Amorosa
trial of short-term high-dose alternate day prednisolone in LF. Fluvastatin with and without niacin for hypercholesterolemia.
idiopathic membranous nephropathy with nephrotic syndrome Am J Cardiol 1994; 74: 149–154
in adults. The MRC Glomerulonephritis Working Party. Q 2. Lennernas H, Fager G. Pharmacodynamics and pharmacokinetics
J Med 1990; 74: 133–156 of the HMG-CoA reductase inhibitors. Similarities and differ-

12. Ponticelli C, Passerini P, Altieri P et al. Remissions and relapses ences. Clin Pharmacokinet 1997; 32: 403–425
in idiopathic membranous nephropathy. Nephrol Dial Transplant 3. Garnet WR. The pharmacology of fluvastatin, a new HMG-CoA
1992; [Suppl 1]: 85–90 reductase inhibitor. Clin Cardiol 1994; 17 [Suppl 4]: 3–10

4. Davidson MH. Fluvastatin long-term extension trial (FLUENT):
summary of efficacy and safety. Am J Med 1994; 96: 41S–44S

Acute cholestasis during long-term treatment with 5. Banga JD, Jacotot B, Pfister P, Mehra M. Long-term treatment
of hypercholesterolemia with fluvastatin, a 52-week multicenterfluvastatin in a nephrotic patient
safety and efficacy study. Am J Med 1994; 96: 87S–93S

6. Marcelino JJ, Feingold KR. Inadequate treatment with HMG-Sir,
reductase inhibitors by health care providers. Am J Med 1996;Pharmacologic therapy of nephrotic hyperlipidaemia is 100: 605–610needed in some patients because prolonged hyperlipidaemia

is a risk factor for accelerated vascular disease and for
progression of renal damage. Hydroxymethylglutaryl

Microscopic polyangiitis associated with non-Hodgkin’s(HMG) coenzyme A reductase inhibitors have become the
treatment of choice for nephrotic hyperlipidaemia. However, lymphoma
the long-term efficacy and safety in these patients are
unknown. Adverse effects such as liver dysfunction and Sir,
myopathy may occur. Some cases of vasculitis associated with malignant lymphop-

roliferative processes have been described. They tend to beCase. A 71-year-old man with creatinine 98 mmol/l and
leukocytoclastic vasculitis with cutaneous but no visceralhigh LDL-cholesterol (5.6 mmol/l ) secondary to a nephrotic
involvement. We observed a case of microscopic polyangiitissyndrome caused by membranous nephropathy started treat-
[1] with renal, pulmonary and splenic but not cutaneousment with fluvastatin (20 mg/day) in September 1996. He
involvement in the context of non-Hodgkin’s lymphoma.received prednisone 20 mg once daily. Six months later,

hepatic function was normal, and because of persistingly
Case. The patient was a 40-year-old female who was wellhigh LDL-cholesterol levels (5.9 mmol/l ) the dose was
until December 1990 when monocytoid cell lymphoma wasincreased to 40 mg/day. In May 1997, anicteric hepatitis with
diagnosed with involvement of spleen and tonsils and withALT of 210 IU/l (normal <40 IU/l ), GGT of 1818 IU/l

(normal <40 IU/l ) and alkaline phosphatase of 472 IU/l generalized retroperitoneal and peripheral lymphadenopathy.
(normal <270 IU/l ) was detected. Abdominal ultrasono- She was treated with CHOP and remission of the disease
graphy was normal. Viral serology was negative. Fifteen was achieved. In February 1992 the disease relapsed and was
days after withdrawal of fluvastatin the patient’s biochemical treated with prednisone, chlorambucil and radiation therapy
pattern returned to normal. Fluvastatin was reintroduced with good response. In August 1995 she was admitted for
(20 mg/day) with a new rise of GGT 532 IU/l, which evaluation because of another relapse, now with renal
prompted definitive withdrawal of fluvastatin and substitu- insufficiency and microcytic anaemia. Physical examination
tion for simvastatin (20 mg/day), so far no abnormal liver revealed: BP: 130/70 mmHg, bilateral and multiple supraclav-
function has been noted. icular, axillary and inguinal lymph nodes (approximately

2×2 cm) and palpable spleen. Blood analysis: ESR, 139 mm;Comment. The acute cholestatic hepatitis initially observed
creat., 1.7 mg/dl; Hb, 6.4 g/dl; MCV, 72 fl; direct Coombsappears to be a dose-dependent effect, even though the new
test positive; polyclonal hypergammaglobulinaemia; totalrise of GGT at lower doses, not reproduced with simvastatin,
proteins, 7.6 g/dl; albumin, 3 g/dl; cholesterol, 171 mg/dl;suggests idiosyncratic reaction. We are not aware of other
LDH, 262 U/l; urine, 100 red blood cells/field; proteinreports of hepatotoxicity during treatment with fluvastatin.
excretion, 3693 mg/24 h. A bone biopsy showed paratrabecu-To our knowledge the adverse hepatic effects have consisted
lar and non-paratrabecular focal infiltration due to small cellin a slight rise of transaminases, which in no case was over
lymphoma and presence of the three haematopoietic seriesthree times the upper normal limit [1].
in different stages of maturity. The patient was dischargedFluvastatin is the only entirely synthetic agent in this class,
on oral corticoids 30 mg/48 h. Three months later, duringwith high hydrophility and liver extraction during the absorp-
follow-up, renal function continued to deteriorate with creat:tion phase [2]. The hepatotoxicity profile of fluvastatin is
2.6 mg/dl and anaemia. Treatment with 2-deoxycophormicinsuch that liver-enzyme testing, required with all HMG coen-
6 mcg/week was started. Three days after the second dosezyme A reductase inhibitors, is less frequently needed with
of 2-deoxycophormicin, the patient was admitted present-this agent than with the other inhibitors [3]. Although this

agent has been proven safe in clinical trials [4,5], like any ing with progressive dyspnea and orthopnea without
drug, it also carries the risk of adverse effects. A recent study haemoptysis, decreased diuresis and lid oedema. Blood pres-
by Marcelino and Feingold [6 ] suggested that less than half sure was TA: 160/90 mmHg. The patient was conscious and
of the patients on a statin had an annual liver panel to oriented. She had orthopnea, pale skin and mucous mem-
monitor for hepatotoxicity. Monitoring of hepatic function branes, congested jugular veins, but no malleolar edema.
in patients on a statin is advisable even when, during the Bilateral basal crackling was noted. Blood analysis: leuko-
first months, no rise of hepatic enzymes has been detected. cytosis 15 100/mm3 (91% GR); Hb, 7.2 gr/dl; MCV, 74 fl;
Monitoring is particularly indicated when the dose has been platelets, 213 000/mm3; PT, 100%; creat., 11.7 mg/dl; urea,
increased. 280 mg/dl; Na+, 129 mmol/l; K+, 5.5 mmol/l; GOT, 105
Nephrology and Internal Medicine A. Gascón U/l. Blood gas analysis (FiO2: 0.21): pH, 7.37; pCO2,30 mmHg; pO2, 55 mmHg; bicarbonate, 18.2 mmol/l; O2 sat.,General Hospital S. Zabala
Obispo Polanco E. Iglesias 87%. Chest X-ray showed a bilateral interstitial pattern with

Kerley B lines. Abdominal sonography: discrete splenomeg-Teruel, Spain
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Fig. 1. Small vessel with fibrinoid necrosis and crescentic glomerulonepritis (H-E×220).

aly. The patient had one dialysis session via femoral catheter. with fatal evolution was described in a patient on 2-
deoxycophormicin, but this may have been only a predispos-On the second day she developed psychomotor agitation

with disorientation, and died of accidental bleeding through ing factor [9]. There was neither peripheral eosinophilia nor
fever suggesting hypersensitivity to the medication. Thethe femoral catheter. At post-mortem nodular infiltration of

bone marrow by lymphoma was noted as well as fibrosis of lesions described correspond to microscopic polyangiitis with
pulmonary and glomerular capillaritis in the context of non-lymph nodes with sinusoidal dilation. In addition diffuse

proliferative extracapillary glomerulonephritis and necrotiz- Hodgkin’s lymphoma resistant to therapy. This is the first
case in which such an extensive vasculitic lesion associateding small vessel vasculitis were found (Figure 1). There was

also extrarenal vasculitic involvement concerning the spleen with lymphoma has been demonstrated by histology.
and the lungs (septal capillaritis and alveolar haemorrhage). Department of Nephrology D. Garcia Parés

Hospital of Girona ‘Dr Josep M. Vallés
Discussion. Vasculitis associated with neoplasias is infrequent Trueta’ J. Bronsoms
and has been described particularly in patients with lymphop- Girona P. Torguet
roliferative and myeloproliferative diseases, predominantly Spain G. Maté
in leukaemias, less frequently in patients with solid tumours J. M. Mauri
[2]. The most common type of vasculitis is cutaneous leuko- R. Ortiz
cytoclastic angiitis, and rarely, systemic vasculitis, develops, U. Bernardó
mainly in association with hairy cell leukaemia. The types of

1. Jennette JCh, Falk RJ, Andrassy K et al. Nomenclature ofvasculitis include polyarteritis [3] and Schönlein–Henoch
systemic vasculitides. Proposal of an International Consensuspurpura [4]. In patients with lymphoma, Schönlein–Henoch Conference. Arthritis Rheum 1994; 37: 187–192

purpura [5] and cryoglobulinemia [6 ] have been described, 2. Greer JM, Longley S, Edwards L, Elfenbein GJ, Panush RS.
but cutaneous angiitis is the most frequent form. Glomerular Vasculitis associated with malignancy. Experience with 13 patients
disease is rare in lymphoma [7]. Membranous, mesangio- and literature review. Medicine 1988; 67: 220–230

3. Fain O, Guillevin L, Kaplan G et al. Vascularities et neoplasies.proliferative glomerulonephritis, minimal changes, focal
Quatorze observations. Ann Med Interne 1991; 142: 486–502glomerulosclerosis and more rarely, focal necrotizing glom-

4. Cairns SA, Mallick NP, Lawler W et al. Squamous cell carcinomaerulosclerosis can be observed. The latter, may be associated
of bronchus presenting with Henoch–Schönlein purpura. Br Medwith cutaneous angiitis [8]. In our case, the patient presented
J 1978; 2: 474–475with small vessel vasculitis involving lung and spleen as well

5. Vesole DH. Diffuse large-cell lymphoma in an adult withas diffuse proliferative extracapillary glomerulonephritis with Schönlein–Henoch purpura. Arch Intern Med 1987; 147:
vasculitis lesions. There was no evidence of renal infiltration 2026–2027
by lymphoma at post-mortem. At the time the patient 6. Banks RA, Kinswood JC, Slade R, Tribe CR, Harrison PR,
presented with vasculitis, she was treated with 2-de- Mackenzie JC. Glomerulonephritis, non-Hodgkin’s lymphoma

and leucocystoclastic vasculitis. Am J Nephrol 1984; 4: 114–117oxycophormicin. A case of small vessel systemic vasculitis
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7. Dabbs DJ, Morel-Maroger L, Mignon F, Striker G. Glomerular as for antibodies to leptospirosis. Management included
lesions in lymphomas and leukemias. Am J Med 1986; 80: 63–67 careful monitoring of electrolytes and fluid intake and output

8. Poch E, Almirall J, Torras A, Ordi J, Darnell A, Revert L. with correction, especially during the oliguric and diuretic
Rapidly progressive glomerulonephritis and systemic vasculitis in phases. Plasma expanders were used as well.
non-Hodgkin’s lymphoma. Nephrol Dial Transplant 1991; 6: Four months later (November 1997), he remained well51–54

and in good condition, with his laboratory findings in normal9. Steinmetz JC, DeConti R, Ginsburg R. Hypersensitivity vasculitis
ranges. Six months later our patient was without any symp-associated with 2-deoxycoformycin and allopurinol therapy. Am
toms. The IgG Hantaan virus antibody titer was 152048. NoJ Med 1989; 86: 499
IgM antibody titer was quantified. His renal function was
normal.

Hantavirus nephropathy in a child
Comment. HFRS is endemic in the Balkan Peninsula and
epidemic outbreaks and isolated cases have been reportedSir,
during the last decades. From a retrospective serological andA new case of haemorrhagic fever with renal syndrome
genetic study of the distribution of hantaviruses in North(HFRS), is described in an 11-year-old boy from
Greece, it was found that the virus which was responsibleNortheastern Greece, caused by hantavirus infection. This is
for all the PCR positive cases was Dobrava virus, which isthe first case of the HFRS syndrome in a child detected
endemic in the Balkans [2,4]. The principal rodent host isin Greece.
Apodemus flavicollis, the yellow-necked mouse.Haemorrhagic fever with renal syndrome is an acute febrile

HFRS in the Balkan region ranges from the severe formnephropathy, caused by closely related zoonotic viruses of
usually attributable to Hantaan-like infection to mild casesthe genus Hantavirus, family Bunyaviridae [1]. Over the last
more typical of Pummala-like infection. The mean age of15 years, approximately 200 cases of HFRS have been
HFRS patients in Greece is 36 years, ranging from 21- toserologically confirmed in Greece [2]. In 1987, a Hantaan-
71-years-old. The clinical course of the HFRS can be dividedlike virus (Porogia) was isolated from the urine of a severely
into five phases (febrile, hypotensive, oliguric, diuretic, con-ill HFRS patient [3].
valescent). Some of the patients do not develop all the above
phases of the syndrome. Asymptomatic cases of HFRS also

Case. An 11-year-old boy, resident of Komotini village, seem to be quite common [5].
located close to the Greek–Bulgarian borders (Northeastern The exact location at which the boy acquired the hanta-
Greece), was initially admitted to the country hospital and virus infection is not known, but the residency may play a
then, on 25 July 1997, was transferred to the 4th Pediatric role since the village of Komotini country is thought to be
Department of AHEPA (American Hellenic Educational an endemic area. Antoniadis et al. performed a prospective
Progressive Association) Hospital in Thessaloniki, Greece. study to determine hantavirus-associated HFRS in this Greek
The patient presented with 7-day illness including fever region. HFRS appears more frequently from May to October
(39°C), abdominal pain, back pain and tenderness of the (our case was admitted in July). Besides, the patient’s parents
renal area, nausea, vomiting, loose stools, thrombocytopenia are farmers and used to take him into the fields or into the
(91 000/mm3), anaemia and azotaemia. woods, where he was possibly infected by inhaling aerosolized

On admission, his physical examination was unremarkable, rodent excreta or by ingesting material contaminated with
except he was feverish. His laboratory findings were as rodent excreta. Our patient had never left Greece, suggesting
follows: white blood cell count of 7100 cells/mm3 (54% acquisition of an indigenous virus strain. HFRS should be
neutrophiles, 37% lymphocytes and 9% monocytes); haem- considered in the differential diagnosis of cases with unex-
atocrit of 32%; haemoglobin of 10.9 g/dl and platelet count plained high fever, even when the patient is very young.
of 110 000/mm3. The sedimentation erythrocytes rate (SER) Hantavirus infection should be considered even in paediatric
was 70 mm and C-reactive protein (CRP) 1.15 g/l (normal patients who have acute renal failure.
value <0.50). Creatinine and urea levels progressively

1Fourth Pediatric Department Maria Eboriadou1increased to 23 mg/l and 930 mg/l, respectively. No elevation
2First Department in Medicine, Ioannis Kalevrosoglou2of liver enzymes were observed. The urine output was
Renal Unit George Varlamis1250 ml/24 h with proteinuria and microscopic haematuria.
3Department of Microbiology George Mitsiakos1The glomelural filtration rate (GFR) was 47.3 ml/
School of Medicine Anna Papa3min/1.73 m2. No petechiae was observed, nor did internal
Aristotelian University of Antonios Antoniadis3haemorrhage occur.
ThessalonikiOn day 12, haematocrit was 36%, hemoglobin 12 g/dl and
Greeceplatelet count 364 000/mm3. Serum creatinine and urea levels

were 6.5 mg/l and 325 mg/l respectively, with a urine output
2500 ml/24 h and normal GFR. The patient was discharged 1. Lee PW, Gibbs CJ, Gajdusek DC, Yanagihara R. Serotyping
after 15 days of hospitalization. classification of Hantaan-viruses by direct immunofluorescence

Sera taken on day 9 of illness from the patient were tested antibody and plaque reduction neutralization tests. J Clin
Microbiol 1985; 22: 940–944at 2-fold dilutions (initial dilution 1516) by immunofluores-

2. Papa A, Johnson AM, Stockton PC, Bowen MD, Spiropouloucence assay (IFA) with fluorescein-labelled goat anti-human
CF, Alexiou-Daniel St, Ksiazek TG, Nichol ST, Antoniadis A.immunoglobulin (GIBCO Diagnostics, Madison, WI ) on
Retrospective serologic and genetic study of the distribution ofspot slides containing Vero E6 cells (ATCC CRL 1586),
hantaviruses in Greece. J Med Virol 1998; 55: 321–327infected with strain 76–118 of prototype Hantaan virus.

3. Antoniades A, Grekas D, Rossi CA, Le Duc JW. Isolation of aTiters were recorded as the greatest dilution of serum at Hantaan-virus from a severely ill patient with hemorrhagic fever
which characteristic cytoplasmic immunofluorescence was with Renal Syndrome. J Infect Dis 1987; 156: 1010–1013
detected. The IgG and IgM Hantaan virus IFA antibody 4. Antoniadis A, Stylianakis A, Papa A, Alexiou-Daniel S,
titers were 1516 384 and 15512 respectively. Screening for Lampropoulos A, Nichol ST, Peters J, Spiropoulou CF. Direct

genetic detection of Dobrava Virus in Greek and Albanianantibodies to other virus-related HFRS was negative as well

© 1999 European Renal Association–European Dialysis and Transplant Association



Nephrol Dial Transplant (1999) 14: 1041 1041

patients with Hemorrhagic fever with Renal Syndrome. J Infect Haemorrhagic fever with renal syndrome and chronic renal
Dis 1996; 174: 407–410 failure. Lancet 1996; 348: 1594–1595

5. Siamopoulos K. Virus-related acute renal failure. The clinical 4. Chertow GM, Christiansen CL, Cleary PD, Muuro C, Lazarus
course and outcome of haemorrhagic fever with renal syndrome. JM. Prognostic stratification in critically ill patients with acute
Nephrol Dial Transplant 1994; 9 (Suppl. 4): 111–115. renal failure requiring dialysis. Arch Intern Med 1995; 115:

1505–1511
5. Glass GE, Watson AJ, LeDuc JW, Kelen CD, Quinn TC, Childs

JE. Infection with a rat-borne hantavirus in US residents isChronic renal dysfunction after Hantavirus infection consistently associated with hypertensive renal disease. J Infect
Dis 1993; 167: 614–620

Sir,
The long-term renal prognosis of Hantavirus infection (HI)
is unclear [1,2]. In 1991–95, 879 patients with HI were LDL apheresis as intensive lipid-lowering therapy for
identified (11.2 per 100 000 population) in the Penza region cholesterol embolism
of Russia (Central Volga, total population, 1 560 000; total
area, 43 000 km2). Puumala is the most common Hantavirus

Sir,sero-type in European Russia. For all patients the diagnosis
With the development of the interventional therapy forwas confirmed by documentation of elevated antibody titers
cardiovascular diseases, cholesterol embolism (CE) has beento Hantavirus in serum using indirect immunofluorescence
recognized as a serious problem after coronary angiography(diagnostic kits of the Institute of Poliomyelitis and Viral
or percutaneous transluminal coronary angioplasty (PTCA).Encephalitides, Moscow, specifically for Puumala, Hantaan
In these procedures, CE is caused by the subsequent releaseand Seoul antigens). Sixty-three (7.2%) patients had severe
of cholesterol crystals to the microcirculation causing distalacute renal failure (ARF) necessitating haemodialysis. The
ischaemia. The incidence of CE in this setting is rapidlyoverall mortality rate from HI was 0.3%. Among patients
increasing. According to the range of embolization, thewith severe ARF it was 1.6%. Long-term observation is not
clinical findings of CE are highly variable. Even by nephrolo-available for all persons with a history of HI. Nevertheless
gists, the diagnosis of CE may not be made in patients without of 63 patients with severe ARF (mean age 32.1 years;
transient renal dysfunction. Premortem diagnosis of CE isrange 15–67; 55, i.e. 87.3% men) 19 patients (30.2%) had
difficult if not suspected and can be made only by skin orarterial hypertension and 4 (6.3%) elevated had serum creati-
kidney biopsy [1]. In the benign form of CE, e.g. the bluenine concentration (range 189–423 mmol/l ) 1 month after
toe syndrome without renal failure, a few cases of successfuldischarge from the hospital. As far as 1–7 years after illness,
with the HMG CoA reductase inhibitor lovastatin have beenall the patients with elevated serum creatinine levels had
reported [2]. On the other hand, more than 80% of patientsarterial hypertension and serum creatinine ranged from 165
with generalized CE and renal involvement will die illustrat-to 685 mmol/l. In the past we had documented a higher
ing the need for new methods in the diagnosis and treatmentprevalence of chronic renal failure (CRF) in the population
of CE. We describe two patients with rapidly progressingliving in the forest province of the Penza region, where
renal dysfunction and livedo reticularis due to CE. Theymorbidity rate of HI is more than five times higher than in
were treated with low density lipoprotein (LDL) apheresisthe steppe province [3]. The overall prevalence of known
using dextran sulphate cellulose columns (Liposorber LA-15,CRF was low, however, because territorial hospitals do not
Kaneka Corporation, Osaka) [3] performed once or twice ahave complete information concerning CRF.
week over 2 months (a total of 10 treatments). ImprovementThe development of CRF after severe HI with severe ARF
of livedo reticularis and extremity pain was noted imm-is not surprising. Persisting renal dysfunction may occur
ediately after some sessions of LDL apheresis. In each treat-after ARF of different aetiologies [4]. Glass et al. noted an
ment session approximately 3 l of plasma were treated. Inassociation between positive HI serology (virus Seoul ) and
both cases, there was no history of lipid-lowering therapychronic hypertensive renal disease [5]. This finding was made
(Figure 1).on the American continent, where severe renal manifestation

Patient 1 was a 68-year-old man complaining of chestof HI are infrequently observed. In contrast in our region
pressure. He was treated for hypertension and diabetesHI is the most common cause of ARF (as a rule patients
mellitus. Coronary angiography showed critical stenosis ofdid not require dialysis) and Hantavirus antibodies are
three vessels and he underwent coronary bypass surgery andpresent in 4.9% of the population living in the Penza region
warfarin therapy. After surgery, renal function deterioratedof Russia.
but subsequently returned to baseline. One month afterWe conclude, that long-term renal prognosis after HI is
surgery, he developed progressive renal failure, cyanotic toes,not uniformly benign.
and livedo reticularis on both lower extremities. A renogram1Department of Internal Medicine A. M. Shutov1
showed prolongation of the vascular phase and the loss ofUlianovsk State University I. R. Lesnikov2
the excretory phase, which may reflect nephron damage dueUlianovsk
to a shower of cholesterol crystals. A kidney biopsy specimen2Department of Virology
showed about a quarter of 20 glomeruli to be globallyRegional Sanitary and Epidemic
sclerotic due to ischaemic changes. The other glomeruli wereSupervision Centre
intact. No inflammatory changes or crescents were detected.Penza
Needle-shaped cholesterol crystals in the intraluminal cleftsRussia
were recognized in small arteries. Crystals were also found

1. Mustonen J, Vapalahti O, Henttonen H, Pasternack A, Vaheri A. in a skin biopsy of acrocyanotic toes. He subsequently
Epidemiology of hantavirus infections in Europe. Nephrol Dial required HD. LDL apheresis was initiated at this point.Transplant 1998; 13: 2729–2731

After LDL apheresis, the pain from the gangrenous toes,2. Welzel TM, Zeier M, Darai G, Ritz E. Hantavirus infection—
livedo reticularis of the lower extremities and level of con-new threats by an old virus. Nephrol Dial Transplant 1998; 13:
sciousness rapidly improved, but renal function was2731–2733

3. Shutov A, Maximova E, Potrashkova K, Bruzgacheva O. unchanged.
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endothelial function by reducing the concentration of total
LDL and oxidized LDL [6 ]. LDL apheresis may be more
beneficial for CE induced damage in skin and brain than
kidney. In the former tissues collateral arteries can develop.
After recovery, it does make sense to treat with simvastatin
or alprostadil concommitantly with LDL apheresis. Renal
failure due to CE is progressive and carries an extremely
poor prognosis. Even in surviving patients, it generally takes
over 8 months to recover renal function and discontinue HD
[7]. Renal function may recover after restoration of a blood
supply to damaged but viable glomeruli.
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1. Donald GV. Cholesterol emboli: A common cause of renal
failure. Annu Rev Med 1997; 48: 375–385

2. Cabili S, Hochman I, Goor Y. Reversal of gangrenous lesions in
the blue toe syndrome with lovastatin—A case report. Angiology
1993; 44: 821–825

3. Mabuchi H, Michishita I, Takeda M et al. A new low density
lipoprotein apheresis system using two dextran sulfate cellulose
columns in an automated column regenerating unit (LDL con-
tinuous apheresis). Atherosclerosis 1987; 68: 19–25

4. Kojima S, Harada-Shiba M, Yamamoto A. Plasma constituents
other than low-density lipoprotein adsorbed by dextran-sulfate
column. Therapeutic Apheresis 1997; 1: 309–313

5. Kojima S, Ogi M, Sugi T et al. Changes in plasma levels of nitric
Fig. 1. Clinical course of patient 1 (bottom) and patient 2 (upper). oxide derivative during low-density lipoprotein apheresis.

Therapeutic Apheresis 1997; 1: 356–361
6. Tamai O, Matsuoka H, Itabe H et al. Single LDL apheresis

improves endothelium-dependent vasodilatation in hypercholes-Patient 2 was a 68-year-old man in whom percutaneous
terolemic humans. Circulation 1997; 95: 76–82transluminal angioplasty of the femoral artery had been

7. Mannesse CK, Blankestijn PJ et al. Renal failure and cholesterolperformed 6 months previously and warfarin therapy was
crystal embolization: a report of 4 surviving cases and a reviewbegun. He had no coronary risk factors such as diabetes
of the literature. Clin Nephrol 1991; 36: 240–245mellitus or cigarette smoking. He was admitted with bilateral

painful acrocyanosis and a serum creatinine concentration
of 2.6 mg/dl with almost normal sized kidneys. On the second

Does colchicine also induce a clearance of theday after admission, coronarography and femoral angiogra-
established amyloid deposits?phy were performed by the brachial artery approach. After

angiography, acrocyanosis worsened and 10 days later,
marked livedo reticularis of the trunk and lower extremities Sir,
appeared along with an increase in the serum creatinine The issue of whether amyloid deposits are cleared is still
concentration. The progressive renal dysfunction and livedo controversial. We had the opportunity to follow a case which
reticularis were thought to result from CE, and LDL apher- is relevant in this context.
esis was performed at once. Following apheresis, the level of
consciousness improved and livedo reticularis improved in Case. A 26-year-old woman was admitted to our hospital in

1989 for the evaluation of a massive anasarca-type pittingparallel as did the pain from the acrocyanotic toes. Renal
function did not recover, however, cholesterol crystals were oedema that had become apparent over the month before

admission. She also had a 6-month history of frothy urine.noted in skin and kidney biopsy specimens.
In CE patients as well as arteriosclerosis obliterans, the She was married for 11 years but had no pregnancy in that

time. On physical examination she had signs of pleuralshort-term effect of LDL apheresis on ischaemic toe pain,
livedo reticularis and level of consciousness can be interpreted effusion, ascites, hepatomegaly as well as massive peripheral

and sacral pitting oedema. The positive laboratory findingsmechanistically as follows; (i) improvement of blood and
plasma viscosity, and of deformability of red cells secondary included a microcytic anaemia with a haemoglobin of 8.5 g/dl

and MCV of 72.2; ESR was 120 mm/h and total serumto reduction of lipoprotein concentrations, (ii) generation of
bradykinin, nitric oxide derivatives [4] and prostaglandins protein and albumin levels were remarkably low with values

of 4 g/dl and 2 g/dl, respectively. Urinary protein excretion(PG) e.g. PGE2 and PGI2, secondary to improved
hemorheology and microcirculation [5]. Recently single ses- (24-h) was 7 g/day and creatinine clearance was 75 ml/min.

ANA, HBsAg, antiHCV were all negative. Abdominal ultra-sions of LDL apheresis have been reported to improve
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3. Goldfinger SE. Colchicine for familial Mediterranean fever. Nsound revealed slight enlargement of both kidneys (right
Engl J Med 1972; 287: 1302–1306kidney: 111×50 mm; left kidney: 138×50 mm) with

4. Livneh A, Langevitz P, Zemer D et al. The changing face ofincreased echogenicity in parenchyma and a 5×4 cm mass
familial Mediterranean fever. Semin Arthritis Rheum 1996; 26:lesion in the portal area. A renal biopsy, an excisional biopsy
612–627of the mass as well as a biopsy from the nearby enlarged 5. Pras M, Bronshpigel N, Zemer D et al. Variable incidence of

lymph nodes were performed and all of them revealed amyloidosis in familial Mediterranean fever among different
amyloidosis. The diagnosis of AA amyloidosis was confirmed ethnic groups. John Hopkins Med J 1982; 150: 22–26
by potassium permanganate stain. Bone marrow biopsy that 6. Skinner M, Anderson JJ, Simms R et al. Treatment of 100

patients with primary amyloidosis: A randomized trial of mel-was performed showed only bone marrow hyperplasia. Her
phalan, prednisone and colchicine versus colchicine only. Amoedema improved after she was started on diuretics and after
J Med 1996; 100: 290–298the institution of colchicine in the dose of 1.5 mg/d she was

discharged to follow-up. A decrease in proteinuria was
observed with 24-h urinary protein excretion decreasing to
2 g/day by July 1990. After she was started on colchicine Defective erythropoietin production in the anaemia of
therapy, she had two successful pregnancies in 1991 and malaria
1993 which she delivered uneventfully on term. Repeated
ultrasound examination of the abdomen in 1994 showed the Sir,
decrease in the size of both kidneys (right kidney: Falciparum malaria is one of the most common parasitic
108×40 mm; left kidney: 117×50 mm). Her renal function diseases causing high morbidity and mortality in the tropics.
improved with a creatinine clearance of 95 ml/min, and The origin of malaria-induced anaemia is quite complex
proteinuria was 0.5 g/day. She remained on follow-up and including: red blood cell destruction and phagocytosis, hyp-
by March 1998 her 24-h urinary protein excretion had come erplenism, autoimmune mechanisms, inhibition of red cell
down to nil. The repeated renal biopsy that was performed production, ineffective erythropoiesis due to release [1] of
revealed scarcely distributed amyloid in the glomeruli with interferon gamma and tumour necrosis factor, and inter-
the significant decrease in the amount of amyloid deposits leukin 1 despite an increase in erythropoietin (Epo) produc-
compared to previous biopsy. tion [2]. The aim of the present study was to evaluate serum

Epo levels in patients suffering from acute Plasmodium
Comment. Amyloidosis secondary to familial Mediterranean falciparum infection to gain insight into Epo response to
fever (FMF ) may occur in patients who present with only different degrees of anaemia.
mild or occasional attacks or even in those who never The study was performed at the Sololo Catholic Hospital
experienced an acute febrile episode before [1–4]. Although ( Kenya, East Africa) and the Bissau Simon Mendez Hospital
our case did not have previous history of characteristic FMF (Guinea Bissau, West Africa).
manifestations, the fact that she originated from central Fifty-two patients (26 males and 26 females; age range
Anatolia region led us to suspect FMF. There is an unex- 1–37 years) took part in the study. Microscopy on thick
plained difference in the prevalence of amyloidosis among blood film lead to a diagnosis of P falciparum malaria in all
the different ethnic groups of patients with FMF [2,5]. In cases. Patients were treated both as either as (i) ambulatory

outpatients (uncomplicated malaria) with oral amodiaquineTurks, amyloidosis reaches an incidence of 60% among the
or sulfadoxine+pyrimethamine or (ii) severe inpatientssubjects affected by FMF [5]. In the patients with a well-
(complicated malaria) with intravenous quinine.established amyloidosis, colchicine may induce complete

Blood samples were taken at the time of admission toremission of proteinuria or the nephrotic syndrome that can
determine serum haemoglobin and Epo. Epo levels werelast as long as 10 years [4,6 ]. It is well known that colchicine
evaluated by in vitro enzyme-immunoassay (Quantikine IVD,prevents the development of amyloidosis in almost all
R & D System, Minneapolis, MN, USA); normal Epo valuespatients compliant to therapy and also reverses the clinical
were 3.3–16.6 mIU/ml. Statistical analysis was performed bymanifestations of organ involvement in established amyloid
regression line and Pearson’s correlation coefficient.cases [1,2]. However, it is generally believed that although

The results showed severe anaemia (Hb<5 gr/dl ) in 4 ofthe amyloidosis seems to be clinically cured by colchicine
52 patients (7.7%), moderate anaemia (Hb 5–8 gr/dl ) in 19therapy, a large amount of amyloid deposits still remains in
(36.5%), mild anaemia (>8 gr/dl ) in 18 (34.6%) and normalthe involved organs [5]. Our case demonstrated that colchic-
Hb values in 11 patients (21.2%), according to the anaemiaine therapy in this patient with the frank, biopsy-proven
classification of Clinical Guidelines [3]. 43.5% of the casesamyloidosis of both the kidneys and the liver not only
with severe or moderate anaemia occurred in malaria patientsimproved her clinically and enable her to become fertile but
under the age of 9 and another 34.8% of these cases occurredalso induced a decrease in the amount of deposited amyloid
during pregnancy. Anaemia secondary to malaria was anthat was demonstrated on the repeated renal biopsy. We
important cause of hospital admissions in children andconcluded that colchicine does not only prevent the FMF
pregnant women.attacks, the subsequent development of secondary amyl-

Patients received antimalaria drugs and both iron and folicoidosis and the reversal of the clinical picture but also seems
acid. None of the patients had acute or chronic renal failure.to induce the clearance of amyloid deposits in the previously
Nevertheless, in some cases severe or moderate anaemia didinvolved organs.
not improve but rather persisted despite pharmacological

Department of Nephrology S. Tuğlular treatment. The Epo and Hb values for each patient are
Marmara University School of A. Bihorac indicated by the squares in Figure 1.
Medicine İ.Ç. Özener The mean of Epo value was 264.6±530.24 mU/ml (range
Istanbul, Turkey E. Akoğlu 5.4–3094). Moreover, in all of the cases considered, there

was a good inverse correlation between log-Epo and Hb: log1. Friman C, Pettersson T. Amyloidosis. Current Opin Rheumatol
[Epo]=3.133−(0.148×Hb); r=0.607; P<0.001. This dem-1996; 8: 62–71
onstrated that in falciparum malaria anaemia is an efficient2. Ben-Chetrit E, Levy M. Familial Mediterranean fever. Lancet

1998; 351: 659–664 stimulus for Epo generation.
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with severe malarial anaemia. Am J Trop Med Hyg 1995; 53:
547–551

3. Government of Kenya-Ministry of health. Clinical Guidelines
(eds) Sharif SK, Kimathi NA, Quick JD. Nairobi: 1994: 145–147

4. Cazzola M, Beguin Y. New tools for clinical evaluation of
erythron function in man. Br J Haematol 1992; 80: 278–284

5. Beguin Y, Lipscei G, Thoumsin H, Fillet G. Serum immuno-
reactive erythropoietin during pregnancy and in early postpartum.
Br J Haemat 1990; 76: 545–549

6. Burgmann H, Looareesuwan S, Kapiotis S et al. Serum levels of
erythropoietin in acute plasmodium falciparum malaria. Am
J Trop Med Hyg 1996; 54(3): 280–283

The elderly haemodialysis patient with abdominal
symptoms and hypovolemic shock—splenic rupture
secondary to splenic infarction in a patient with
severe atherosclerosis

Sir,
Extensive atherosclerotic vascular disease in diabetic haemo-
dialysis (HD) patients is common, but splenic infarction is
rarely observed in these patients. In fact, in the literature

Fig. 1. Relationship (squares) between serum Epo levels and haemo- revised there are only four diabetic patients recorded on
globin (above) in each malaria case and relationship between serum peritoneal dialysis, one of them with polycytaemia [1–3]. In
Epo levels and haematocrit in reference subjects (from the paper by the general population, patients with splenic infarct under
Cazzola and Beguin) [4]. Lines are the 95% confidence limits. Values the age of 40 years typically have an associated haematologic
below this reference range (arrow 3) indicate inappropriate Epo

disorder. In elderly patients, tromboembolic disease predom-response to anaemia.
inates, but is uncommonly encountered [4]. We report a case
of a diabetic elderly man on HD who developed splenic
rupture secondary to splenic infarct. This diagnosis should
be considered in HD patients with acute abdominal pain,In the most of the cases (12/20; 60%) at the lowest Hb
especially in diabetic patients. We are not aware of othervalues (<8 g/dl: black squares in Figure 1), Epo values were
reports of splenic infarct in HD patients.blunted and shifted to the left (Figure 1, arrow 3) when the

values were evaluated by comparing the Cazzola and Beguin
regression curve [4] between serum haematocrit and Epo Case. A 68-year-old diabetic man on HD for 3 years was
levels (see Figure 1). admitted for fever, left upper abdominal pain and nausea.

Blunted Epo production, demonstrated in various The pain was described as constant and dull. There was no
inflammatory disorders such as rheumatoid arthritis, AIDS radiation of pain to the left shoulder. The patient developed
and in malaria-free pregnancy [5], might occur in our cases mild upper abdominal pain and nausea 15 days prior to
of refractary anaemia. Nevertheless we cannot rule out any admission. No association of this pain with meals, or change
effect of antimalaria drugs on Epo production [6 ]. in bowel habits was observed. There was no history of recent

Effectively, these low Epo values appear inappropriate to trauma. He had severe peripheral vascular disease and retino-
the degree of anaemia and our results agree with those pathy secondary to longstanding diabetes mellitus, but no
reported by Burgmann et al. [6 ]. In conclusion, our observa- history of cerebral vascular disease or coronary artery disease.
tions might provide the basis for further study into the choice The patient was treated with dialysis three times a week with
of therapeutic strategies, i.e. treatment with Recombinant cellulose triacetate and bicarbonate dialysate. The percentage
Human Epo, to correct refractary malaric anaemia occurring of urea reduction 61% and PCR 1.14. The abdominal exam-
predominantly in children and pregnant women. ination was significant for pain with deep palpation in the

The study could not have been carried out without the left upper quadrant. There was voluntary guarding in this
interest and help provided by the Catholic Sololo Hospital area and flank tenderness on palpation. The bowel sounds
staff members directed by Drs M. T. Reggente and were normal. Rectal examination demonstrated haemocult
G. Giaccaglia, and by Dr M. I. Manè of Bissau Simon negative stool. Laboratory evaluation showed a white blood
Mendez Hospital. cell count of 10.100/ml, with 90.4% segmented neutrophils.

Haematocrit was 29.1%. Prothrombin time was 13.5, with aDepartment of Morphology and M. Vedovato
TTPA of 26.4 and fibrinogen of 831 mg/dl. Serum amylaseEmbryology, E. De Paoli Vitali
normal, with a mild increase of SGOT 56 IU/l, SGPT 57Section Comparative Anatomy, M. Dapporto
IU/l and LDH 504 IU/l. An electrocardiogram showedUniversity Division of Nephrogy G. Salvatorelli
normal sinus rhythm. Multiple abdominal X-ray studiesAnalysis Laboratory,
demonstrated a non-specific bowel gas pattern, with athero-Arcispedale S. Anna Ferrara,
sclerotic calcification of the abdominal aorta, and splenicItaly
artery. An abdominal ultrasonography was unremarkable,

1. Yap GS, Stevenson MM. Inhibition of in vitro erythropoiesis by with perisplenic hyperechogenicity. The spleen was normal.soluble mediators in plasmodium chabaudi AS malaria: lack of
The patient’s abdominal pain increased over the first 24 hmajor role for interleukin I, tumor necrosis factor alpha, and

of hospitalization and fever persisted. On the second hospitalgamma interferon. Infect Immun 1994; 65: 357–362
day abdominal pain persisted with rebound tenderness and2. Burchard GD, Radloff P, Philipps J, Nkeyi M, Knobloch J,

Kremsner PG. Increased erythropoietin production in children without bowel sounds. A fall in blood pressure and hypovola-
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2. Bender FH, Piranio B. Polycytemia in diabetic patients on CAPD.emic shock developed. A severe acute anaemia (haematocrit
Adv Perit Dial 1991; 7: 77–8016.2%), metabolic acidosis (pH 7.10), and increased LDH

3. Syed A, Holley JL, Piraino B. Splenic infarct presenting as sterile(8500 IU/l ) were detected. The patient improved with a
peritonitis with peripheral embolic phenomena. Adv Perit Dialrapid fluid infusion and blood transfusion. A second ultra-
1993; 9: 202–205sonography showed splenic rupture with free intraperitoneal 4. Beeson MS. Splenic infarct presenting as acute abdominal pain

haemorrhage. At operation, an extensive atherosclerosis in in an older patient. J Emerg Med 1996; 14: 319–322
the splenic arterial tree, with thrombotic occlusion as well as 5. Abaete de los Santos C, von Eye O, d’Avila D et al. Rupture of
an extensive splenic infarct with rupture splenic and subcap- the spleen: a complication of continuous ambulatory peritoneal
sular haemorrhage was detected. Splenectomy was necessary. dialysis. Perit Dial Int 1986; 6: 203–204

6. Moreno A, Esparza N, Pérez Arellano JL, Checa MD. ShockTwelve days postoperatively the patient was discharged from
hemodinámico secundario a rotura espontánea de bazo durantethe hospital without complications.
una sesión de hemodiálisis. Nefrologı́a 1998; 18: 337–338

7. Lippert J, Ritz E, Schwarzbeck A, Schneider P. The rising tideComment. Splenic infarction usually occurs in association
of end-stage renal failure from diabetic nephropathy type II—anwith emboli of cardiac origin or haematologic disorders, but
epidemiological analysis. Nephrol Dial Transplant 1995; 10:in three diabetic patients on peritoneal dialysis it was due to
462–467atheromatous disease of the splenic artery [1,3]. There are

some similarities between the three patients reported with
splenic infarct on peritoneal dialysis [1,3] and the patient

Effect of ferric polymaltose complex as a phosphatereported by us. All four cases were diabetics with atheroscler-
otic disease. However, the three patients on peritoneal dialysis binder in haemodialysis patients
died, but our patient after splenectomy was maintained on
HD and did well. Moreover, splenic rupture has been Sir,
reported to result in massive haemoperitoneum and shock in
a patient on peritoneal dialysis [5] and another patient on Considerable evidence supports a primarily important role
HD, but without splenic infarction [6 ]. We have not found of phosphate retention and hyperphosphataemia (HPi) in
any other case of splenic rupture secondary to splenic infarct the development of secondary HPTH [1–3]. Phosphate
in patients on HD in the literature revised. binders are usually required to achieve good phosphate

Clinical symptomatology of splenic infarct consists primar- balance. Aluminum (Al )-containing phosphate binder was
ily of left upper abdominal pain. Physical findings associated the standard treatment before the risk of Al-related toxicity,
with splenic infarct include fever and left pleural effusion. such as osteomalacia, and encephalopathy, was appreciated
Other physical findings could be clinical signs of peripheral [4]. Calcium salts have now become the most frequently
vascular disease. In some patients anaemia, leucocytosis and prescribed phosphate binders. However, calcium salts
elevated LDH may occur. Techniques for diagnosing splenic increase the incidence of hypercalcaemia, metastatic calci-
infarcts include ultrasonography, computed tomographic fication, changes in bowel habits, and dyspepsia [5,6 ].
scan, nuclear imaging, and angiography. Ultrasound is less Therefore, there is a continuing interest and also search for
sensitive in acute infarction as occurred in our case. Once other alternatives and among them an iron-containing agent
liquefaction of the infarcted tissue occurs, ultrasound is a promising candidate [7]. We examined the effect of this
becomes much more sensitive and is useful to follow the iron containing compound in HD patients.
possibility of complications developing. There are potential Thirty-two uraemic patients (14M, 18F) were included in
complications of splenic infarct such as the development of this study. Their mean age was 55.6±4.2 years (21–72 years
pseudocyst, abscess, haemorrhage, subcapsular haematoma old) and the mean duration on HD treatment was 6.4±3.6
or splenic rupture [4]. Splenectomy in these cases may be years (23–120 months). They all received regular HD (three
necessary. times per week, 4 h per session) for at least 6 months and

Several risk factors for atherosclerotic disease have been were included after giving their informed consent. Before
recognized in dialysed patients, particularly age and diabetes being included, they had HPi (>1.78 mmol/l ) in at least two
mellitus. Diabetic patients with ESRD or undergoing dialysis consecutive times during the routine monthly biochemical
are particularly prone to develop accelerated atherosclerosis. examination and took different doses of either Al(OH)3 or
The incidence and prevalence of end-stage renal disease CaCO3 as phosphate binders. None of them was treated with
(ESRD) from diabetic nephropathy type II increased over vitamin D in at least three months before study. They were
recent years [7] and vascular comorbidity is prominent in dialyzed with the same hollow fiber (KF-201, 1.8 m2,
this patients. Splenic infarct is a rare complication of athero- Kuraray Laboratories) and the dialysate before entering the
sclerotic arterial occlusive accidents in dialysed patients. fiber contained 2.8 mEq/l calcium. Subjects were excluded
However, splenic infarct should be included in the differential from participation if they had unstable medical conditions,
diagnosis of elderly diabetic patients on HD with atheroscler- including poorly controlled diabetes, cardiovascular or gas-
osis disease who present acute abdominal pain, especially if trointestinal illness, or any surgical events complicating the
left upper quadrant pain occurs. This option may be valued, progression of this study. The iron agent used in this study
if the progressively increasing number of elderly diabetic was FerrumA chewable tablet (Hausmann Laboratories, Inc.,
patients starting dialysis in recent years is considered. Switzerland) as a non-ionic ferric polymaltose complex,
1Renal Unit A. Gascón1 containing 1.78 mmole elementary iron per tablet.
2Service of Internal Medicine E. Iglesias2 Patients were divided into study group (I ) and control
General Hospital Obispo Polanco J. J. Bélvis1 group (II ) and they (16 in each) all discontinued the previous
Teruel F. Berisa1 phosphate binders for two weeks as clearance. The patients
Spain in study group took two FerrumA chewable tablets after

each meal (total 10.68 mmol iron per day). The patients in
control group took their previous phosphate binders, either1. Blake P, Abraham G, Bargman J et al. Splenic abscess and
Al(OH)3 (total 25.89–77.67 mmole elementary aluminumperitonitis in a continuous ambulatory peritoneal dialysis (CAPD)

patient. Perit Dial Int 1989; 9: 73–74 per day) or CaCO3 (30–45 mmole elementary calcium per
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day). The first phase of study lasted for 8 weeks. After the levels between the two groups (0.38 vs 0.85 mmol/l ) was
significantly different (P<0.001). Serum ionized calciumfirst phase, they discontinued all the phosphate binders for

another 2 weeks as wash-out and then were crossed over to concentrations were not changed significantly during the
study periods in both groups. The baseline intact PTH levelsthe second phase study. This crossover phase also lasted for

8 weeks. One patient dropped out due to frequent diarrhoea were comparable (484±156 vs 445±117 pg/ml ), but became
significantly different after treatment with various agents:after ingesting Ferrum tablets. One patient dropped out

because of moving and another two because of other illness 511±135 vs 411±104 pg/ml (P<0.05) at the end of 4th
week and 524±168 vs 370±112 pg/ml (P<0.01) at 8th weekunrelated to calcium-phosphorus homeostasis. So in the

second phase of study, there were 15 patients in the new (Figure 1). After the second washout period, the mean serum
Pi levels in both the new groups increased, from 1.68 tostudy group and 13 in the new control group. In either

phase, all patients were given the prescribed amount of 2.22 mmol/l (P<0.05) in the new study group and from 2.26
to 2.34 mmol/l (P>0.05) in the new control group. In thephosphate binder every week and were asked to return those

tablets that were not taken. Patients were suggested to keep new study group, the serum Pi level decreased by a mean of
0.25 mmol/l at the end of the 8th week treatment: 2.22 attheir protein intake as steady as possible and they were asked

to report their diet content to one of our staff. During the 2-week, 2.04 at 4-week, 2.03 at 6-week, and 1.97 mmol/l at
the 8-week end. In the new control group, the Pi levelswhole study periods, all the patients received their mainten-

ance HD as the schedule. Plasma phosphate and ionized decreased by a mean of 0.74 mmol/l: 2.07 at 2-week, 1.82 at
4-week, 1.69 at 6-week, and 1.59 mmol/l at 8-week end. Thecalcium levels were examined every week during study. Serum

iron, unsaturated iron binding capacity, ferritin, and intact mean decrease of Pi levels between the two groups (0.25 vs
0.74 mmol/l ) was significantly different (P<0.001). Intactparathyroid hormone (PTH ) levels were measured every 2

weeks. All the blood samples were drawn before HD. Ionized PTH levels increased in both groups during washout periods
(370±112 to 404±85 pg/ml in the new study group,calcium levels were measured by Ca++ Analyzer (CIBA-

CORNING). Ferritin level was examined by enzymatic 524±168 to 602±173 pg/ml in the new control group). PTH
levels increased, though not significantly, in the new studyimmunoassay. Serum iron, unsaturated iron binding capa-

city, and phosphate were measured by colorimetric analysis. group, 455±177 pg/ml at 4th week and 446±201 pg/ml at
8th week. In contrast, the PTH decreased gradually in theIntact parathyroid hormone level was determined by

Immunoradiometric Assay kit (Nichols Institute, CA). new control group, 548±155 pg/ml (P>0.05) at 4th week
and 485±99 pg/ml (P<0.05) at 8th week (Figure 2). TheThere were no significant differences between the two

groups at the beginning. However, more diabetic patients, ionized calcium levels were not changed in either group and
in either phase. Ferritin, serum iron, and iron saturationlonger dialysis period, and higher baseline intact parathyroid

hormone levels were noted in one group (Table 1). The were different from the start and the difference was not
proportion of subjects using either Al(OH)3 (31.25% vs
37.5%, 25.89–77.67 mmole elementary aluminum per day) or
CaCO3 (75.2% vs 81.9%, 30–45 mmole elementary calcium
per day) was similar.

Two weeks before the beginning of the study, the mean
serum Pi levels in both groups were comparable (1.76 vs
1.79 mmol/l ) but increased significantly (2.64 vs 2.53 mmol/l )
after 2 weeks of washout periods. In the study group, the
serum Pi level gradually decreased by a mean of 0.38 mmol/l
at the end of the 8th week: 2.47 at 2-week, 2.39 at 4-week,
2.34 at 6-week, and 2.26 mmol/l at the 8-week end. In the
control group, the Pi levels decreased by a mean of
0.85 mmol/l: 2.07 at 2-week, 1.75 at 4-week, 1.70 at 6-week,
and 1.68 mmol/l at 8-week end. The mean decrease of Pi

Table 1. Baseline characteristics of study subjects

Parameters FerrumA group Control group

HD duration (years) 7.2±3.3 5.7±3.9
Use of CaCO3a% of patients 75 81

Dose (mmol/day) 35.63±9.38 37.50±6.25
Range (mmol ) 30.00–45.00 30.00–45.00

Use of Al(OH)3a% of patients 31.25 37.5
Dose (mmol/day) 41.42±10.33 46.59±12.37
Range (mmol ) 25.89–51.78 14.78–77.67

Ionized calcium (mmol/l ) 1.20±0.1 1.18±0.12
Phosphorus (mmol/l ) 2.61±0.50 2.52±0.46
Intact PTH (pg/ml ) 434±211 356±164 Fig. 1. Changes of serum Pi (A) and PTH (B) levels in the first
Iron saturation (%) 27.5±8.4 32.8±10.2 phase study. The FerrumA (blank bar) was less effective than
Ferritin (ng/ml ) 363±201 425±220 aluminum or calcium salts in the control of Hpi, although it stopped

the further increase and decreased the Pi level (not significantly).
Change of PTH levels followed the alteration of Pi levels. *: P<0.05,aSome patients were treated with CaCO3 and Al(OH)3simultaneously. ANOVA. #: P<0.05, t-test.
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significantly changed by the use of either phosphate binder.
Fenofibrate-induced rhabdomyolysis in two dialysisIn general, side effect was minimal. Three patients experi-
patients with hypothyroidismenced loose stool passage, but only one had to drop out

because of this symptom.
Sir,Our results in this study showed that daily use of
We wish to report two patients with end-stage renal failure10.68 mmol iron was less effective than 25.89 mmol aluminum
on chronic renal replacement therapy who presented rhabdo-or 30–45 mmol calcium in the control of HPi. PTH levels
myolysis while taking fenofibrate prescribed for their dyslipi-fluctuated following the changes of Pi levels. It was not
daemia. Interestingly, for both of them, we later discoveredineffective, though. Use of FerrumA at least reversed the
hypothyroidism.tendency to accumulate phosphorus and could decrease

serum Pi level, although this was not statistically significant.
Two important factors that obviously influenced the effect- Case 1. The first patient was a 57-year-old woman with end-

stage renal failure secondary to ischaemic nephropathyiveness of iron than either aluminum or calcium were the
doses and the formula used. The dose of iron used in our treated with continuous ambulatory peritoneal dialysis

(CAPD) for about 2 years. Since many months, she was onstudy was much smaller than that of either Al(OH)3 or
CaCO3 on a mole-to-mole basis. Second, different iron the following treatment: four daily 2.5 l exchanges with

Dianeal 2.5% (Baxter Healthcare Corporation, McGaw Illformulas might have different phosphate binding capacity.
For example, ferric citrate was more effective than calcium Park, IL), omeprazole 20 mg/d, diazepam 5 mg twice a day,

metoprolol 100 mg twice a day, and alfacalcidol 0.5 mg everysalts to control HPi if they were compared in the equivalent
weight (personal communication with Dr C. H. Hsu, pro- other day. Micronized fenofibrate, 200 mg/d, was recently

added to her medication because of an increasingly poorfessor of the University of Michigan, USA). As early as
1940s, Liu and Chu had studied the effect of large doses of lipid control in spite of a low lipid diet. Indeed, a few months

before, her total cholesterol was noted at 11.7 mmol/l (Nferric ammonium citrate on the calcium and phosphorus
metabolism [8]. They accidentally discovered that the serum 4.2–5.2) and total triglyceride at 6 mmol/l (N 0.6–2.3).

Four weeks after beginning fenofibrate and 4 days after aPi levels decreased obviously after the use of the iron agent.
Other more recent reports also showed such action [9,10]. moderate physical exercise, she came to the emergency room

complaining of diffuse muscle pain. She did not have anyTaking all these issues into consideration, we have good
reasons to believe that iron agents still hold promises to be other specific symptoms except for a sensation of weakness

and constipation. No specific physical signs were found. Thean effective phosphate binder. More studies are needed to
clarify this concept. initial biochemistries revealed a serum creatine phosphokin-
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ase (CPK) concentration of 8850 U/l (N 0–190), a lactate mended to adjust dosage in patients with mild to moderate
renal impairment [1]. However, very few data are availabledehydrogenase (LDH) level of 460 U/l (N 0–170), an

aspartate aminotransferase (AST ) level of 147 U/l (N 0–40) for end-stage renal failure patients on renal replacement
therapy. In fact, in a recent meta-analysis comparing variousand an alanine aminotransferase level (ALT) of 113 U/l (N

0–40). Serum sodium was 136 mmol/l, potassium 6.1 mmol/l, antilipidaemic therapies in renal diseases, it has been recog-
nized that most of clinical trials on this subject have beenchloride 93 mmol/l, total calcium 2.17 mmol/l, phosphate

1.54 mmol/l, albumin 38 g/l, glucose 4.6 mmol/l, urea too small to provide strong data on the incidence of adverse
events, including rhabdomyolysis [2].30.5 mmol/l, and creatinine 1097 umol/l. Both total choles-

terol and triglyceride were reduced to values of 6.89 mmol/l In our report, two dialysis patients developed rhabdo-
myolysis three and four weeks after starting micronizedand 4.04 mmol/l, respectively. Her thyroid-stimulating

hormone (TSH) serum concentration was 30.26 mU/l fenofibrate at a dose of 200 mg/d. It appeared that rhabdomy-
olysis was precipitated by micronized fenofibrate which was(N 0.30–5.50) and free thyroxine (T4) 11.4 pmol/l

(N 11.5–23.2). There was no evidence of cardiac event. prescribed at a dosage higher than recommended for renal
failure [1]. However, for both patients, a contributing factorFenofibrate was stopped and she was hospitalized for 3 days

with a uneventful clinical evolution. Her serum CPK returned could have certainly been mild hypothyroidism.
Rhabdomyolysis associated with hypothyroidism has beengradually to normal. Thyroid hormone replacement was

initiated and her dyslipidaemia improved concomitantly. rarely described. However, there have been some reports
about hypothyroidism and mild rhabdomyolysis disclosed
by a fibrate [4], mainly fenofibrate. The precise pathophysio-Case 2. The second patient was a 55-year-old woman with
logy remains unclear. With hypothyroidism, there is anend-stage renal failure secondary to autosomal dominant
inhibition of mitochondrial activity in muscle cells as well aspolycystic kidney disease (ADPK ) treated on thrice weekly
many metabolic pathways such as Krebs cycle, fatty acidhemodialysis since 1989. She was known for mixed dyslipida-
catabolism and glycolytic energy production. It seems thatemia since 3 years. Her medication consisted of isorbide
these underlying metabolic anomalies may sensitise themononitrate 120 mg/d, metoprolol 50 mg twice a day, acetyl
patient to the muscular adverse effects of fenofibrate [4].salicylic acid 325 mg/d, calcium carbonate 500 mg three times

In summary, in spite of several cases of rhabdomyolysisa day, ranitidine 150 mg/d, epoetine alfa 2000 U twice a
associated with fibrates derivatives reported in the literature,week, oxazepam 7.5 mg at night, magaldrate 2 tablets three
few cases have been attributed to fenofibrate [4]. Here, ittimes a day, and sodium polystyrene 60 g/d. Because of an
appeared that rhabdomyolysis was precipitated by a dosageinadequate triglyceride level of 4.1 mmol/l despite the admin-
of micronised fenofibrate higher than recommended for renalistration of atorvastatine 10 mg/d for more than 3 months,
failure. However, for both patients, hypothyroidism alsomicronized fenofibrate 200 mg/d was recently substituted to
most probably promoted the occurrence of rhabdomyolysis.atorvastatine.
This association highlights the need to evaluate thyroidThree weeks after starting fenofibrate and 1 week following
function before prescribing fenofibrate and fibric acid derivat-a moderate physical exercise, she was admitted to the emer-
ives in ESRD patients and the necessity of careful dosagegency room for muscle pain. Except for diffuse muscle
adjustments for patients on renal replacement therapy.tenderness at palpation, there were no other specific clinical

signs. Initial investigations revealed a serum CPK level of
Service de néphrologie et Centre de Yves Clouâtre11 360 U/l (N 0–190), and increased LDH, AST, and ALT
recherche Guy-Bernier Martine Leblancconcentrations of 743 U/l, 334 U/l and 164 U/l respectively.
Hopital Maisonneuve-Rosemont Denis OuimetElectrolytes were as follows: serum sodium 139 mmol/l,
Université de Montréal Vincent Pichettepotassium 5.9 mmol/l, chloride 99 mmol/l, total calcium
Québec2.43 mmol/l, and phosphate 2.47 mmol/l. Albumin was
Canada36 g/l, glucose 6.1 mmol/l, urea 40.4 mmol/l and creatinine

1165 mmol/l. TSH level was slightly above normal at 6.51
mU/l (N 0.30–5.50) with a normal free T4 at 12.9 pmol/l 1. Adkins JC, Faulds D. Micronised Fenofibrate. Drugs 1997;
(N 11.5–23.2). There was no evidence of cardiac event. 54: 615–633
Fenofibrate was stopped. She was discharged after three days 2. Massy ZA, Ma JZ, Louis TA, Kasiske BL. Lipid-lowering therapy

in patients with renal disease. Kidney Int 1995; 48: 188–198with a favourable evolution and CPK levels returned to
3. Desager JP, Costermans J, Verberchmoes R, Harvengt C. Effectnormal. She had not received any thyroid supplements but

of hemodialysis on plasma kinetics of fenofibrate in chronic renalshe did need eventually a new medical treatment for her
failure. Nephron 1982; 31: 51–54dyslipidaemia.

4. Schlienger JL, Goichot B, Grunenberger F, Pradignac A. Thyroid
myopathy disclosed by a fibrate. Rev Med Interne 1997; 18:

Comment. Fenofibrate is a derivative of fibric acid. It reduces 169–170
very low density lipoprotein (VLDL) and plasma triglycer-
ides, while increasing high density lipoprotein (HDL) and
lowering low density lipoprotein (LDL) as well as total

A concept for expanding the donor pool for renalplasma cholesterol. Fenofibrate is 99% protein-bound with a
transplantation: non-heart beating donor 1-yearhalf-life of about 20 h and is mainly excreted in urine. One
retrospective evaluationof the most serious reported side effects of this drug has been

rhabdomyolysis. However, with a normal renal function, the
tolerability of this drug seems generally good over the short Sir,

Renal transplantation is accepted as a standard treatmentterm as well as over the long term. Only two patients over
7235 patients and only one patient over 131 patients have procedure for chronic renal failure patients [1]. Grafts are

usually supplied from relatives as donation and from brainbeen reported as presenting raised CPK levels after 12 weeks
and 1 year, respectively [1]. death patients as a heart beating donor. It is clear that these

sources could not respond to the increasing demand forSince blood levels of fibric acid derivatives and fenofibrate
are increased in patients with renal failure [2,3], it is recom- grafts. This led to the search for alternative graft sources
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which gave rise to the concept of the non-heart beating revealed that 264 of them were available for kidney donation,
of which 120 had incomplete charts and were therefore(NHB) donor [2]. Patients who died moments before or

upon arrival to the hospital are catheterized via femoral excluded from the study. The remaining 144 patients were
included in study. Medical and logistic suitability of theseroute, in situ renal cooling preservation initiated [3] and at

this time, relatives are asked about donation. patients are shown in Table 2. The combined total scores are
depicted in Table 3. The latter demonstrated that estimationsOsmangazi University Research and Education Hospital

is a reference hospital located in the central part of Turkey of potential number of NHB donors available range from
56–144. Thus, 18% of in-hospital deaths were suitable forincluding 765 ward beds, 48 ICU beds and 12 coronary care

beds. There are 125 000 admissions to this hospital yearly, kidney donation, while 7% had a high potential.
Potential NHB donors were predominantly male (64.2%),of which 15% are hospitalized. The mortality rate for hospit-

alized patients is 4% according to the 1994 registry. the mean age was 49 years, and the mean serum creatinine
level was 106.08 mmol/l. Potential NHB donors were foundAdditionally, this centre houses a renal transplant pro-

gramme in cooperation with a transplantation centre located mostly in cardiology, neurology, thoracic/cardiovascular sur-
gery, and neurosurgery wards. Serum creatinine levels of A,in Istanbul for heart-beating and cadaveric donors.

In order to detect the NHB donor potential, all mortality B, and C groups were 150, 106, and 70.7 mmol/l, respectively.
When comparing the potential donors, high potential NHBcharts from 1997 were examined excluding cases which were

found to have malignancies other than primary brain donors were found mostly in the cardiology service, followed
by the neurology and neurosurgery units, which had creatin-tumours, renal disease at the time of death, uncontrollable

hypertension, sepsis and/or suspected i.v. drug abuse. ine levels of 123.7, 110.5, and 91.9 mmol/l, respectively. When
examining the logistic suitability of group C, it was foundSelected charts were reviewed and age, sex, reason of death,

medical and logistic suitability at the time of death, and last that 95% of these patients died in intensive care units,
coronary care units, or the emergency service after unsuccess-known renal functions were recorded. In order to assess the

graft function after the post-operative period, medical and ful resusitations; the remaining 5% died of cardiac arrest
post-brain-death in the ICU. These wards were accepted aslogistic suitability scores were assigned according to mortality

registry data. Medical suitability was scored according to suitable for in situ cooling preservation procedures. All
patients in group C had serum creatinine levels belowrenal function ( last known serum creatinine level ) and the

identification of several risk factors which determine the 100 mmol/l.
The success of renal transplantation is limited by organoutcome of NHB donor kidneys (age over 50, hypertension,

diabetes mellitus, and/or arterial vascular disease). Logistic availability. There are several methods for organ donation
determined by the population’s socio-economic levels, ethicalsuitability was scored according to the accessibility of the

wards (to both ward team and according to availability of values and their organization for transplantation.
Although the best transplant results are achieved within situ cooling preservation equipment) in which patients

expired. By combining the medical and logistic suitability organs from living donors, it is clear that this source will
never suffice the increasing demand [4]. Withinscores in a total score, the potential of NHB kidney donors

and the likelihood that the donation would be successful Eurotransplant, only 5% of transplantation are achieved
from living donors [5]. In our country this ratio approacheswere determined. Total scores of 2–3, 4, or 5–6 were classified

as low (group A), moderate (group B) or high potential 95%. Every year, 65 patients are added to chronic renal
failure pool per million population. Resulting in 3000 more(group C), respectively. Medical suitability, logistic suitabil-

ity, and total score criterias which were adopted from a patients require dialysis treatment every year. In one of our
previous studies including dialysis centres around Eskişehirstudy by Daeman et al. were shown in Table 1 [2].

From a total of 780 in-hospital deaths at the Osmangazi region we found that there were 220 patients registered to
these centres [6 ].University Hospital in 1997, there were 480 deaths among

patients in the 3–65 year age range. Analysis of deaths According to results of this study, it seems that the growing
demand for kidneys could be supplied from cadaveric organ
pools most effectively. As revealed by this study 144 NHB

Table 1. Non-heart beating evaluation chart donors could be added to this pool by developing the
equipment and educating the ward personal. As considering

Name:
Illness: Table 2. Medical and logistic suitability of 144 patients
Sex:
Risk Factors: Age: Over 50? Y N

Score Medical suitability Logistic suitabilityHT: Y N
(n) (n)DM: Y N

Arterial Vasc Disease: Y N
Last BUN/Creatinine level: 1 20 28
Medical suitability: 2 56 112
0 Not suitable 3 68 4
1 Creatinine level above 100 mmol/l and two or more risk factors
2 Creatinine level below 100 mmol/l and two or more risk factors

or creatinine level above 100 micromol/lt and 0–1 risk factor
Table 3. Total scores and groups of 144 patients3 Creatinine level below 100 mmol/l and 0–1 risk factor

Logistic suitability: :
0 Exited when arrived at hospital Potential Total score Group n
1 Exited after unsuccessful ressusitation at the wards
2 Exited after unsuccessful ressusitation at the ICU, CCU, ES
3 Exited after waiting arrest for brain death at the ICU, CCU, ES Low 2–3 A 32

Medium 4 B 56Potential non-heart beating score:
Patient group: High 5–6 C 56
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3. Heineman E, Daeman JHC, Kootstra G. Non-Heart beatingthat the only 40–50% of chronic renal failure patients are
donors: methods and techniques. Transplant Proc 1995; 27able to undergo renal transplantation this amount (144 grafts

4. D’Alesandro AM et al. Living related and unrelated donors forfor this study) will be enough to supply the graft demand of
kidney transplantation: a 28 year experience. Ann Surg 1995;all chronic renal failure patients in Eskişehir region of
222: 353Turkey. This will increase with the suitable NHB donors 5. De Meester J. Kidney: Donation, waiting lists and transplants.

from the other reference hospitals in this region like State In: Cohen B, Persijn GG, De Meester J. eds. Eurotransplant
Hospital and Social Security Hospitals. foundation/Annal Report 1994. The Hague, Netherlands:

As revealed from this study, the services that have the Koninklijke Biblioteek, 1995
most extensive potential for NHB donors are cardiology, 6. Erkasap S, Ates E, Ihtiyar E et al. Retrospective evaluation of

A-V fistulaes that had been performed for hemodialisis in ourneurology, neurosurgery and thorax-cardiovascular surgery
clinic. Nephrol Dial Transplant 1998; 13: 280wards. The other studies also had the same results [7]. It is

7. Thompson JF, et al. The identification of potential cadavericconcluded that it had been better for these clinics to be
organ donors. Anaesth Intens Care 1995; 23: 75informed about this subject. When considering the logistic

suitability of high potential NHB donors, it was seen that
95% of these patients died in coronary unit, intensive care
unit or emergency service where in situ cooling preservation The clinical significance of ganciclovir resistance in a
could be managed rapidly. Therefore technical equipment of renal transplant patient
ISP should be intensified in these units. In conclusion it
should be stressed once more that, increasing demand for Sir,
kidney grafts could be decreased by implementing specialized Cytomegalovirus (CMV ) is a common opportunistic infec-
health centres that have personal and technical equipment tion following renal transplantation. Disease severity is
to interfere the mortal cases in the hospitals around this dependent on the viral load, the level of immunosuppression
centre. So NHB may be a way out for graft deprivation for and the serostatus of both the organ donor and recipient
countries which have few numbers of cadaveric organ like [1]. Whilst ganciclovir is used to treat established disease it
our country. is increasingly used as prophylaxis, to reduce the incidence

of disease following transplantation [2]. Such widespreadOsmangazi University E. Ates
use may encourage the development of resistance. In mostFaculty of Medicine S. Erkasap
cases this is secondary to genetic changes in the UL97 gene,General Surgery Department E. Ihtıyar
which encodes a protein kinase responsible for the phos-Eskısehır S. Yılmaz
phorylation of ganciclovir to its active moiety. To ourTurkey H. Kıper
knowledge, ganciclovir resistance has only rarely been1. Hamilton D. A History. In: Morris Peter J, ed. Kidney
reported in solid organ transplant recipients, usually follow-Transplantation. W.B. Saunders Company, USA, 1994; 1–7
ing lung or liver transplantation [3,4]. We report the clinical2. Daeman JHC, Domen AP, Kelders WPA, Kootstra G. The
course and implications of ganciclovir resistance in a renalpotential pool of non-heart beating kidney donor. Clin Transplant

1997; 11: 149–154 transplant recipient with recurrent CMV disease.

Fig. 1. The relationship between CMV viral load and the appearance of genotypic ganciclovir resistance in a renal transplant recipient.
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VS, a 42-year-old woman with end-stage renal failure sequence traces which showed a mixture of wild and mutant
genotypes. The failure of a fully resistant virus to emerge insecondary to the Otorenal syndrome, was transplanted, for

the first time, with a CMV seropositive kidney (cadaveric) the presence of ganciclovir suggests that the mutant strains
may have been ‘less fit’ and unable to outgrow the wild-type.in April 1995. She was seronegative for CMV anti-

bodies. Her clinical course is summarized in Figure 1. Prolonged continuous ganciclovir therapy is associated with
the appearance of resistant mutations and disease progressionInitial immunosuppression consisted of cyclosporin A

(250 mg/day), azathioprine (100 mg/day), prednisolone in immunocompromised patients [3,5]. In our patient each
episode of CMV disease responded to a course of ganciclovir,(20 mg/day). This was reduced to cyclosporin A

(100 mg/day) and prednisolone (10 mg/day) on day 170 and resistance did not appear until the fourth episode of
disease had been treated and continuous therapy started.during her second episode of pneumonitis. During each

episode of CMV disease her symptoms resolved completely Despite the presence of the resistant genotypes, we were able
to suppress clinically significant disease by a combination offollowing either a 10 day (first and second episodes), 21 day

(third episode) or 28 day (fourth episode) course of intraven- continuous ganciclovir therapy and a reduction in immuno-
suppression. This is important as the alternative therapeuticous ganciclovir therapy (220 mg/day; dose adjusted accord-

ing to renal function). Following successful treatment of her options are limited to highly nephrotoxic agents such as
foscarnet and cidofovir.fourth episode of CMV disease, she continued to self adminis-

ter ganciclovir (220 mg/day) at home through a Hickman In summary, our patient illustrates the complex inter-
actions between immunosuppression, CMV disease and theline to prevent further episodes of disease. Weekly surveil-

lance samples (heparinized blood) were taken for the shell development of antiviral resistance. The development of
modern laboratory methods such as viral load measurementsvial assay following transplantation and EDTA samples for

viral load testing using the CMV hybrid capture assay and DNA sequencing may be required to guide therapy
decisions in patients with a history of prolonged antiviral(Murex) were taken when possible.

While our patient was administering ganciclovir at home therapy and symptomatic disease.
we became concerned that ganciclovir resistance was develop- Department of Virology C. Aitkening since CMV was detected by both the shell vial and hybrid St Bartholomews Hospital W. Barrett-Muircapture assays between days 288 and 342. Fortunately, she London M. Rafteryremained well during this time and did not require treatment UK J. Breuerwith either of the two nephrotoxic alternatives—foscarnet
or cidofovir. Using plasma samples we were able to amplify

1. Kidd M, Fox JC, Pillay D, Charman H, Griffiths PD, Emeryand sequence the main catalytic domain of the UL97 gene
VC. Provision of prognostic information in immunocompromisedof CMV. Mutations in this region appeared in sequential
patients by routine application of the polymerase chain reactionplasma samples after a total of 77 days of ganciclovir therapy
for Cytomegalovirus. Transplantation 1993; 56: 867(Figure 1). The first to appear were mutations at positions 2. Conti DJ, Freed BM, Gruber S, Lempert N. Prophylaxis of

460 (amino acid change: methionine to valine) and 595 primary Cytomegalovirus disease in renal transplant recipients.
(amino acid change: leucine to serine). The 595 mutation Arch Surg 1994; 129: 443–447
was then replaced transiently by the 594 mutant (amino acid 3. Boivin G, Chou S, Quirk MR, Erice A, Jordan MC. Detection
change: alanine to valine). The appearance of these mutants of ganciclovir resistance mutations and quantitation of cytomega-

lovirus (CMV ) DNA in leucocytes of patients with fatal dissemin-was associated with a modest increase in viral load from
ated CMV disease. J Infect Dis 1996; 173: 523–52823×103 to 12×104 copies/ml.

4. Lurain NS, Ammons HC, Kappell KS, Yeldandi VV, GarrityDespite evidence showing that these mutations are associ-
ER, O’Keefe JP. Molecular analysis of human cytomegalovirusated with in vitro resistance and disease progression in
strains from two lung transplant recipients with the same donor.immunocompromised patients [3,5] our patient remained Transplantation 1996; 62: 497–502

well with no deterioration in her graft function. It is possible 5. Rosen HR, Benner KG, Flora KD, Rabkin JM, Orloff SL,
that a reduction in immunosuppression plus continuous Olyaei A, Chou S. Development of ganciclovir resistance during
ganciclovir therapy was able to suppress disease but not the treatment of primary CMV infection after liver transplantation.

Transplantation 1997; 63: 476–478appearance of these mutants. This idea is supported by the
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