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1. Luft FC. An acid–base conundrum for a rainy afternoon. NephrolA man from Surinam ...
Dial Transplant 1995; 11: 1653–1655

2. Oster JR, Lee SM, Lespier LE, Pellegrini EL, Vaamonde CA.
Sir, Renal acidification in sickle cell trait. J Lab Clin Med 1976;
We have several problems with the Nephroquiz for the 136: 30–35
Beginner, (Nephrol Dial Transplant 1998; 13: 209–210) sub-
mitted by ter Wee and Gans.

A man from Surinam ... (Hyperventilation after drug
1. The clues for the beginners are few. The examination abuse: how are the observed acid–base and electrolyte

does not include a test for orthostatic hypotension abnormalities interpreted?)(sitting the patient up) to test for tachycardia or a
decrease in diastolic blood pressure.

Sir,2. Furthermore, the given blood gas values: pH 7.50 pCO2 We have read the article entitled ‘A man from Surinam …’18 mmHg, HCO3 20.5 are suspect. Every beginner
which recently appeared in Nephrology Dialysisshould tackle acid–base disorders by first ‘checking
Transplantation as a nephroquiz for the beginner [1].the numbers’ as follows: H=24×pCO2/HCO3, which

In the answers the authors make some points on whichaccording to our arithmetic yields: 24×18/20.5 or 21.07.
we would like to comment.This value corresponds to a pH of 7.66, not 7.50. This

It is stated that during a hyperventilation attack serumobservation is most puzzling, since the HCO3 is calcu-
HCO−3 concentration would have been expected to belated by the microprocessor of the blood gas analyzer.
unchanged. However, in cases of acute respiratory alkalosis3. More importantly, the authors do not provide the
H+ ions derived from the protein, phosphate and hemoglobinbeginners with the pivotal lesson of acid–base balance
cellular buffers, and from the alkalemia-induced increase inproblems, namely considering the anions in the relation-
cellular lactic acid production move rapidly into the extracellu-ship [1]. No chloride concentration is given and thus,
lar fluid, where they combine with HCO−3 causing an appro-no anion gap can be calculated. This handicap makes
priate fall in the serum HCO−3 concentration [2]. It has beenspeculations regarding primary disturbance and second-
calculated that for each 10 mmHg decrease in the pCO2,ary responses extremely difficult. Let us assume that the
serum HCO−3 concentration can decrease by 2 mmol/l [3].pH value and the pCO2 are correct. In that case, the
This means that the presented HCO−3 concentration ofHCO3 was actually 14 mmol/l. This finding would indi-
20.5 mmol/l is compatible with an acute respiratory alkalosis.cate the presence of a severe mixed disturbance, respirat-
Taking into account the patient’s history, the patient is likelyory alkalosis and metabolic acidosis. Since we can not
to exhibit a triple acid–base disorder; i.e. an acute respiratorycalculate the anion gap from the information given, we
alkalosis with an appropriate decrease in serum HCO−3 con-can not separate ‘gain of acid’ from ‘loss of bicarbonate’
centration, a mild degree of vomiting-induced metabolic alkal-problems. This maneuver is vitally important in this
osis, which could have been disclosed by the determination ofchronic drug abuser who may have ingested aspirin or
serum Cl− levels as well as by the serum Na+/Cl− ratio [4],sniffed glue. On the other hand, if the HCO3 value is
and a high anion gap metabolic acidosis mainly due tocorrect, then the real pCO2 must have been 25 mmHg.
prerenal azotaemia. The high anion gap metabolic acidosisThis value would be consistent with a respiratory alkal-
could have been detected by calculating the serum anion gap.osis that is incompletely compensated, perhaps because

As far as hypokalaemia is concerned, the authors claiminsufficient time had passed. The reduced renal function
that it is due to hypovolemia-induced secondary aldosteron-provides a mechanism for metabolic acidosis; however,
ism resulting in enhanced kaliuria. However, in such caseslaboratory support for such a diagnosis under these
despite stimulation of the renin–aldosterone axis, significantcircumstances is absent.
changes in serum K+ concentrations are rare. This is because4. The authors measured osmolarity in urine (very reason-
hypovolaemia is associated with both a low glomerularable), but failed to measure UNa, UK, UCl, or Uurea.
filtration rate and enhanced proximal Na+ and H2O reab-Thus, they miss out on the opportunity to calculate
sorption leading to a marked decrease in distal fluid delivery,urine net charge or urine osmolar gap. This deficit forces
thereby diminishing K+ secretion [5,6 ]. Additionally, itthem to speculate on whether the patient can adequately
should be mentioned that metabolic alkalosis, which hassecrete H ions. They could have demonstrated this
been implicated as a cause of hypokalaemia, can increaseability instead. Incidently, what was the urine pH?
K+ excretion only when there is a significant elevation in5. Sickle cell trait can explain the haematura, but according
serum HCO−3 concentration, so that the excess filteredto the reference cited by the authors [2], can not explain
HCO−3 exceeds the reabsorptive capacity resulting in anmetabolic acidosis. In that study, Oster et al. [2] exam-
enhanced delivery of NaHCO3 and H2O to the distalined nine adults with sickle cell trait and nine control
nephron. In this setting, the ensuing reabsorption of somesubjects. The sickle cell trait patients indeed could not
of this Na+ in the cortical collecting tubules is accompaniedconcentrate their urine properly, but exhibited normal
by an increased K+ excretion, since HCO−3 acts as a non-acidification.
reabsorbable anion [7]. In this case, however, serum
HCO−3 concentration was not increased. Hypokalemia couldFirst Medical Clinic and Medical students

Franz Volhard Clinic House-staff physicians have been the result of respiratory alkalosis. Although acute
respiratory alkalosis is initially accompanied by an increaseBerlin-Buch Friedrich C. Luft

Germany in serum K+ levels due to hyperventilation-induced enhance-
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ment of alpha-adrenergic activity mediated by a fall in serum of additional laboratory data this patient’s acid–base disorder
can only be speculated upon.HCO−3 concentration, this increase is followed by a fall in

serum K+ levels primarily due to changes in serum acid–base In patients with sickle-cell disease and nephropathy, an
incomplete form of type 1 renal tubular acidosis can becomposition and modulated by adrenergic activity [8]. Thus,

it would be of value to estimate the urine K+ excretion present [1,2] as stated in our case. Indeed, Goossens et al.
[1] and Oster et al. [2] were unable to demonstrate such aindices (such as FEK+ or TTKG) to better delineate the

underlying pathogenetic mechanisms of hypokalaemia. defect in patients with sickle-cell trait, as pointed out by Luft
et al. Whereas patients with sickle-cell disease had a pro-Department of Internal Medicine Moses S. Elisaf
nounced loss of their concentrating capability, in the studyUniversity of Ioannina Medical Kostas C. Siamopoulos
by Goossens et al., maximal urinary osmolality of the sickle-School
cell trait patients (n=6) was still 757 mosmol/kg H2O (rangeIoannina
583–1051 mosmol/kg H2O) and in the study by Oster et al.Greece
593±35 mOsm/kg H2O. This might indicate that in several

1. ter Wee PM, Gans ROB. ‘A man from Surinam …’. Nephrol Dial of the investigated sickle-cell trait patients the concentrating
Transplant 1998; 13: 209–210 capability was not yet impaired, which might have prevented

2. Giebisch GE, Berger L, Pitts RF. The extrarenal response to the demonstration of renal tubular acidosis in these patients.acute acid–base disturbances of respiratory origin. J Clin Invest
In our patient the hypokalaemia was most likely caused1955; 34: 231–245

by the initial vomiting. The resulting metabolic alkalosis and3. Arbus GS, Herber LA, Levesque PR et al. Characterization and
dehydration could result through several mechanisms inclinical application of the ‘significance band’ for acute respiratory

alkalosis. N Engl J Med 1969; 280: 117–123 hypokalaemia. As pointed out by Elisaf and Siamopoulos,
4. Elisaf MS, Tsatsoulis AA, Katopodis KP, Siamopoulos KC. dehydration does not usually result in severe hypokalaemia

Acid–base and electrolyte disturbances in patients with diabetic as the increased action of aldosterone, induced by activation
ketoacidosis. Diab Res Clin Pract 1996; 34: 23–27 of the renin–angiotensin system, is offset by the decrease in

5. Anderson HM, Laragh JH. Renal excretion of potassium in glomerular filtration rate, which reduces distal tubular flow.
normal and sodium depleted dogs. J Clin Invest 1958; 37: 323–328 However, in sickle-cell disease, sickling of red blood cells6. Malnic G, Klose RM, Giebisch G. Micropuncture study of distal

interferes with the counter-current mechanism resulting intubular potassium and sodium transport in rat nephron. Am
an impaired concentrating capability early in the disease.J Physiol 1966; 211: 529–534
Goossens et al. [1] were able to demonstrate that dehydration7. Kassirer JP, Schwartz WB. The response of normal man to

selective depletion of hydrochloric acid: factors in the genesis of in a patient with sickle-cell disease and nephropathy was
persistent gastric alkalosis. Am J Med 1966; 40: 10–18 associated with an inappropriately high urinary sodium loss.

8. Krapf R, Caduff P, Wagdi P, Stäubli M, Hulter HN. Plasma These authors concluded, therefore, that the sickle-cell kidney
potassium response to acute respiratory alkalosis. Kidney Int was a sodium-losing nephropathy despite the existence of
1995; 47: 217–224 increased proximal tubular function for sodium conservation.

In patients with sickle-cell trait the loss of concentrating
capacity occurs at a later time. Although we have not been

Reply able to find studies in which sodium wasting has been
investigated in patients with sickle-cell trait, it is feasible that
this also exists in these patients. Thus, hypokalaemia maySir,
occur easier in dehydrated sickle-cell trait patients as inappro-As pointed out by Luft et al., this patient should have been
priately high delivery of sodium to the distal tubule maytested for the existence of orthostatic hypotension, as we
exist owing to the impaired counter-current mechanism.have mentioned in the answer to our case.

We agree with Luft et al. and Elisaf and Siamopoulos that Department of Nephrology P. M. ter Wee
determination of the anion gap is critical for evaluation of Vrije Universiteit Ziekenhuis R. O. B. Gans
acid–base balance problems. As such we should have men- Amsterdam
tioned in the answer to our case that the anion gap should The Netherlands
have been determined. This patient, however, was treated in

1. Goossens JP, Statius van Eps LW, Schouten H, Giterson AL.the emergency room for dehydration. As the attending
Incomplete renal tubular acidosis in sickle cell disease. Clin Chimemergency-room physician inappropriately considered the
Acta 1972; 41: 149–156acid–base disorder to be based on a ‘simple’ hyperventilation

2. Oster JR, Lespier LE, Lee SM, Pellegrini EL, Vaamonde CA.attack, no additional laboratory data were ordered. Thus,
Renal acidification in sickle cell disease. J Lab Clin Med 1967;neither serum chloride concentration nor urinary sodium, 88: 389–401

potassium, chloride or pH were measured. Therefore, we
could only speculate on the underlying cause of the acid–base
disorder in this patient. Initially, hyperventilation does not

Contrast-associated nephropathy—old clinical problemresult in a fall in bicarbonate. If the hyperventilation con-
and new therapeutic perspectivestinues for several minutes, H+ ions start to move from the

intracellular into the extracellular fluids where they will bind
to bicarbonate resulting in a fall in serum bicarbonate levels Sir,

I have read with great interest Kolonko’s article [1] onas pointed out by Elisaf and Siamopoulos. As stated in our
case, we also concluded that hyperventilation had contributed contrast-media nephrotoxicity. I agree with most of its

content but would like to make several comments.to the acid–base disorder of this patient, but we felt that
the serum bicarbonate level of 20.5 mmol/l could not be Among the risk factors mentioned, several, including pro-

teinuria, hyperuricaemia, hypertension, and advanced age,explained by hyperventilation alone. Especially, as the pre-
existing nausea and vomiting would have induced a loss of are not yet considered as being independent [2].

There is no clear evidence that tubular obstruction shouldHCl resulting in a metabolic alkalosis. The acid–base prob-
lem is further complicated by the renal failure of this patient, be still considered as one mechanism of contrast-media

nephrotoxicity. Indeed contrast medium increases uratewhich would result in metabolic acidosis. Thus, with the lack
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excretion in the initial hours following exposure [3]. In the the Tamm–Horsfall protein presents the amino-acid sequence
called RGD (Arg-Gly-Asp), which seems to be recognizablepresence of dehydration, such an increase could contribute

to urate precipitation and intratubular obstruction. This by several integrins [6 ]. Massive tubular casts formation can
increase the intratubular pressure and urine back-leak intomechanism was probably more relevant in the past when

hydropenic conditions were often used to enhance the radio- the interstitial tissue, worsening its oedema, ischaemia, and
further mechanical damage.graphic quality of urographic studies. Accordingly patients

with multiple myeloma have a very low risk of contrast- In our article, Ioxaglate was listed as a high-osmolar
contrast medium [1]. The range of osmolarity of presentlymedia nephrotoxicity provided their hydration status is care-

fully monitored [4]. used contrast media is quite broad (between 290 mOsm/kg
H2O for Iohexol 140 and 1090 mOsm/kg H2O forMore importantly, the choice of one of the low osmolar

contrast media radiocontrast agents available is, I agree, Uropolinum 60%). According to the physiological range of
plasma osmolarity, which is 285–295 mOsm/kg H2O, osmol-essential in high-risk patients, in whom low osmolar contrast

agents should be used. In this regard I wish to point out arity of Ioxaglate (580 mOsm/kg H2O) seems to be high,
and for sure is not physiological. Therefore it is only arbitrarythat Ioxaglate is not a high- but a low-ionic contrast medium.

Therefore, this contrast medium the safety of which has been and depends upon the view of different authors to call
Ioxaglate low- or high-osmolar radiocontrast material. Fromassessed in transplanted [5] and other subjects with renal

insufficiency [6 ] should clearly also be considered in high- the clinical point of view, it is most important to provide
evidence that the given radiocontrast substance exerts orrisk patients.
does not exert some toxic effect. Dr Deray provides such

Service de Néphrologie G. Deray evidence for Ioxaglate based only on results obtained in very
Groupe Hospitalier Pitié-Salpêtrière small numbers of patients (21 patients in paper [7] and 8 in
Paris paper [8] respectively).
France

Silesian School of Medicine A. Kolonko
1. Kolonko A, Kokot F, Wiecek A. Contrast-associated nephro- Department of Nephrology F. Kokotpathy—old clinical problem and new therapeutic perspectives.

UL. Francuska 20/24 A. WięcekNephrol Dial Transplant 1998; 13: 803–806
40-027 Katowice2. Solomon R. Contrast medium induced acute renal failure. Kidney
PolandInt 1998; 53: 230–242

3. Mudge GH. Uricosuric action of cholecystographic agents. 1. Kolonko A, Kokot F, Więcek A. Contrast-associated nephro-
N Engl J Med 1971; 284: 929–933 pathy—old clinical problem and new therapeutic perspectives.

4. McCarthy CS, Becker JA. Multiple myeloma and contrast media. Nephrol Dial Transplant 1998; 13: 803–806
Radiology 1992; 183: 519–521 2. Rich MW, Crecelius CA. Incidence, risk factors and clinical

5. Deray G, Mouquet C, Ourhama S et al. Effects on renal haemo- course of acute renal insufficiency after cardiac catheterisation in
dynamics and tubular function of the contrast medium Ioxaglate patients 70 years of age or older. Arch Intern Med 1990; 150:
in renal transplant patients. Clin Radiol 1995; 50: 476–478 1237–1242

6. Deray G, Caboub P, Jacquiaud C, Fromentin L, Jacobs C. Renal 3. Mudge GH. Nephrotoxicity of urographic radiocontrast drugs.
tolerance of Ioxaglate in patients with chronic renal failure. Kidney Int 1980; 18: 540–552
Radiology 1991; 179: 395–397 4. Dawnay ABSJ, Thornley C, Nockler I, Webb JAW, Cattell WR.

Tamm–Horsfall glycoprotein excretion and aggregation during
intravenous urography. Relevance to acute renal failure. Invest
Radiol 1985; 20: 53–57Reply

5. Simon EE. Potential role of integrins in acute renal failure.
Nephrol Dial Transplant 1994; 9 [Suppl. 4]: 26–33

Sir, 6. Noiri E, Romanov V, Forest T et al. Pathophysiology of renal
In our article recently published in NDT [1] we summarized tubular obstruction. Therapeutic role of synthetic RGD peptides

in acute renal failure. Kidney Int 1995; 48: 1375–1385the basic knowledge on the pathogenesis, risk factors, and
7. Deray G, Mouquet C, Ourhama S et al. Effects on renal haemo-clinical picture of contrast-associated nephropathy (CAN )

dynamics and tubular function of the contrast medium Ioxaglateand some prophylactic procedures in order to avoid this
in renal transplant patients. Clin Radiol 1995; 50: 476–478complication in patients undergoing radiological examina-

8. Deray G, Cacoub P, Jacquiaud C et al. Renal tolerance fortions. Therefore we listed both proven independent risk
Ioxaglate in patients with chronic renal failure. Radiology 1991;factors of this condition and some other factors, which might 179: 395–397

increase the incidence of CAN, as for example hypertension,
advanced age, proteinuria etc. Considering the need for
radiological procedure with radiocontrast in such patients,

Daily variations of protein intake in haemodialysedone should analyse every known and even minor risk factor
patientsto properly evaluate a total cumulative risk of developing

CAN. It is important to remember, that the total risk of
CAN rises as the number of risk factors increases [2]. Sir,

We read with extreme interest the article by Movilli et al. [1]Taking into account Dr Deray’s comment about tubular
obstruction, numerous review articles exist considering a on the independent role of metabolic acidosis on nutritional

status in chronic haemodialysed patients. It was pointed outpossible mechanism of massive intratubulary cast forming
after contrast material administration. The pathomechanism that, in the presence of moderate to severe metabolic acidosis,

nPCR does not reflect the real dietary protein intake, prob-of this process may be explained by the precipitation of
radiocontrast molecules, together with Tamm–Horsfall pro- ably as a result of increased catabolism of endogenous

proteins.tein and other pathological proteins, especially in the presence
of nephrotic-range proteinuria [3,4]. Other possible constitu- We would like to emphasize that the real protein intake in

chronic haemodialysed patients may be influenced by manyents of these tubular casts are tubular epithelial cells damaged
and desquamated due to ischaemia, direct radiocontrast conditions, such as clinical, social, economics and pharma-

cology factors [2]. Moreover, also acute daily variations intoxicity, and disturbed function of integrins [3,5]. Moreover,
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Table 1. Urea generation (NG), protein catabolic rate (nPCR), that is, a condition of mild acidosis, on the third non-dialytic
weight gain (DBW ), serum urea nitrogen (SUN), bicarbonates day. To note, serum bicarbonate levels detected during
(HCO3−) and creatinine (sCrea) in the 3 days after HD interdialytic time did not correlate with urea generation or

nPCR, thus excluding the influence of metabolic acidosis of
mild degree on acute changes of both urea generationDay 1 Day 2 Day 3 P
and nPCR.

In conclusion, these data suggest that in the interdialyticNG (g/day) 8.79±3.07 8.31±3.57 5.80±2.89 0.024
period, chronic uraemic patients do experience a progressivenPCR (g/BW/day) 1.24±0.37 1.18±0.37 1.04±0.30 0.050
day-to-day reduction of whole nutrient and protein intake.DBW (kg) 1.51±0.67 1.05±0.55 0.99±0.69 0.047
nPCR seems not to be influenced by mild metabolic acidosis,SUN (mg/dl ) 52.7±12.7 73.8±19 87.9±21.8 0.000

HCO3− (mEq/l ) 25.7±2.6 23.2±2.4 21.1±2.7 0.001 thereby accounting only for the real protein intake. Thus,
sCrea (mg/dl ) 7.24±1.51 9.19±1.99 10.5±2.27 0.000 protein intake in chronically haemodialysed patients is char-

acterized by a wide interday variability, and the timing of
nPCR measurement in such patients may be a confoundingANOVA for repeated measures.
factor when assessing protein intake.

Table 2. Univariate correlation among urea generation (NG) and U.O. Nefrologia e Dialisi Biagio Di Iorio
protein catabolic rate (nPCR), body-weight (BW ), weight gain Ospedale di Lauria (PZ) Vincenzo Terracciano
(DBW ), serum urea nitrogen (SUN), bicarbonates changes (HCO3−) Nephrology Division Giuseppe Gaudianoand creatinine (sCrea)

University Federico II of Naples Vincenzo Bellizzi
Italy

R P
1. Movilli E, Bossini N, Viola F et al. Evidence for an independent

role of metabolic acidosis on nutritional status in haemodialysis
nPCR 0.838 0.000 patients. Nephrol Dial Transplant 1998; 13: 674–678
BW 0.233 NS 2. Di Iorio B, Terracciano V, Gaudiano G, Altieri C. Factors
DBW 0.376 0.01 affecting nPCR in hemodialyzed patients. Int J Artif Organs 1995;
SUN 0.283 NS 18: 131–140
HCO3− −0.021 NS
DHCO3− 0.101 NS
sCrea 0.103 NS Reply

I agree with the observation made by Dr Di Iorio of a wideprotein intake may occur; therefore, making critical also the
variation in day-to-day dietary protein intake in HD patients.timing of nPCR evaluation as a measure of protein intake.
However, the conclusion drawn by the Author that PCRn isWith the aim of adding further information on this issue, we
not influenced by metabolic acidosis is not supported by hisstudied 18 anuric patients (10 M, 8 F, mean age 57±12
data. In fact, the data presented here show that there is ayears) on chronic haemodialysis from 84±18 months. Two
progressive downward trend in urea generation rate, andhours after the last haemodialysis of the week, a blood
consequently in PCRn, in the 3 days after dialysis treatment.sample was drawn. Thereafter each patient was daily mon-
There is also a decrease in body-weight gain in the 3 daysitored for three consecutive non-dialytic days: body-weight
after dialysis.(BW ), serum urea nitrogen (SUN), serum bicarbonates

What can be concluded is that HD patients voluntarily(HCO−3 ), serum creatinine (sCrea) were measured and urea
adapt their protein intake to meet with dialysis restrictionsgeneration (NG) and nPCR were calculated.
in terms of weight gain, particularly in the long dialysisAs reported in Table 1, urea generation and nPCR pro-
interval. This fact probably hides the influence of metabolicgressively and significantly decreased in the 3 days after
acidosis on PCRn separately evaluated in the 3 days afterhaemodialysis. Interestingly, the reduction of urea generation
dialysis.was coupled with a similar significant decline in the extent

These observations are not in contrast with ours andof daily body-weight increment. Overall, these findings sug-
further stress the need for a great prudence in interpretinggest a progressive reduction of whole nutrient intake, protein
kinetically derived data.intake and, consequently, urea generation during the time

between two haemodialyses. As a further support, urea Division Nephrology E. Movilli
generation did correlate with interdialytic weight gain Spedali Civili
(Table 2). As predictable, also serum levels of bicarbonate Brescia

Italydecreased after haemodialysis, reaching 21.1±2.7 mEq/l,

Letters

accidental ingestion by children. Some cases of food intoxica-Bromate intoxication due to the ingestion of a dose
tion are also described [1]. No case of chronic bromateprescribed by a homeopathist
intoxication through medication has been reported till now.
The clinical evolution is generally dominated above all bySir,
digestive signs and then by an acute renal failure andBromate is used by hairdressers as neutralizers for permanent
irreversible auditory disorders. Haemolytic anaemia, centralwaves. Most of the acute bromate intoxication cases reported

are suicides attempted by hairdressing professionals and nervous system disorders and reversible polyneuropathy also
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show after some weeks. Deaths have also been reported. For In this case, the hyperchloraemia appeared suddenly on
day 5. It was probably due to the reducing effect ofanimals, the lethal dose is between 160 and 500 mg/kg, while

for man it is estimated at 240 mg/kg [1,2]. The treatment is acetylcystein which was administered from day 4 to day 8 at
the dose of 900 mg/d. In vitro and in vivo tests on animalsbased on the gastrointestinal decontamination, thiosulphate

intravenous administration (reducer of bromate into brom- showed that this product potentially resulted in the reduction
of bromate into bromide and that is why it was proposedide) and haemodialysis [1].

A 64-year-old female was rushed to hospital due to the for the treatment of bromate intoxication, as bromide is far
less toxic [4]. The use of sulfhydryl-carrying molecules hadalteration of her general condition, confusion and equilibrium

disorders evolving over 8 days. Her past history included never been reported in humans before [1]: in this case, the
acetylcystein unmasked the bromate intoxication, favoureddepression for over 20 years, cholecystectomy 6 years

previously, neurological accident 14 months previously, the reduction into bromide and helped improve the patient’s
clinical condition.non-documented and labelled vascular accident, 11 day-

hospitalization due to loss of equilibrium, pain in lower The product under discussion is a syrup sold in 250 ml
flask, called ‘Nerventonikum’ by Hanauer Apotheke Zopfflimbs, lack of appetite, epigastric pains, and loss of weight

11 months previously, which would indicate a functional & Reuther. Its composition is printed on the label: Extr.
Faecis spiss. 0.2 g; Etr. Taraxaci aquos.Spiss (Droge:Extr.=origin. She was exclusively treated with homeopathic drugs

prescribed and sold in Germany. The clinical examination 2.251) 0.5 g; Extr. Valerianae aquos.Spiss (Radix: Extr.=
351) 0.5 g; Kalium bromatum 1.5 g; Natrium phosphoric.showed a well-hydrated, calm, but confused patient. Her

speech was incoherent and rambling. Weight 55.600 kg, 9 g; Natrium bromatum 30 g; Corrigentia et aqua ad 100 ml.
This product is thus sold freely, the instructions for use beingheight 149 cm, BP 150/90 mmHg, HR 68/min, T° 35.9°C.

The general, neurological, cardiac, vascular, pulmonary and 3×5 ml/d for ‘nervous disorders, sleeping troubles, depres-
sion, agitation, anxiety’.abdominal examination was quite normal. The urgent bio-

logy examination showed a normal haemogram, fibrinogen It is likely, although not sure, that the previous hospitaliza-
tion of the patient (for loss of equilibrium and of weight,4.28 g/l, Na 152, K 4.4, Cl 100 and bicarbonate 23.2 mmol/l,

normal renal function, the thyroid function was also normal pain in the lower limbs, etc.) is of the same toxic origin, as
she has been taking this product for several years. One mayand there was no inflammatory syndrome. The patient was

hospitalized with the diagnostic of melancholic depression question whether such a patent medicine, without any proven
therapeutic use and containing enough bromate to kill fourand a possibility of hysteric conversion and she was perfused

with citalopram 40 mg/d. On days 3 and 4, she developed a 80 kg adults should remain at the disposal of people, without
any prescription. Other cases of chronic or acute intoxicationprogressive coma without lateralization. She was given anti-

biotics (amoxy-clav 3×2 g/d) and mucolytics (acetylcysteı̈n of this type should be expected. In cases of confusion and
obnubilation without any obvious cause, it may be interesting3×300 mg/d) due to a right basal pneumopathy. On day 5,

the patient was better. The biology examination showed a to consider bromate, to look for homeopathic medicine
absorption and to dose chloride repetitively, if possible afterbetter PaCO2 at 43 mmHg, a frank inflammatory syndrome,

Na 140, K 3.6, Cl 168, HCO3 26.5 mmol/l. The anion gap administration of acetylcystein.
was calculated at −50.9. On each following day, hyperchlor-

Acknowledgements. I am grateful to Professor G. Rorive, Unitéaemia was found, and confirmed (ion selective electrical
d’hémodialyse, Centre Hospitalier Universitaire de Liège, for hismethod and dry chemistery). Chlorurorachia was also high
helpful comments.at 158 mmol/l (norm: 115–132). On day 8, we found among
Dialysis Unit J. P. Potierher homeopathic medications a 250 cc bottle containing,
Clinique Reine Astridamong other things, 30 g of Na bromate/100 cc and 1.5 g of
MalmédyK bromate/100 cc. The patient received two 4-h haemodia-
Belgiumlysis sessions due to bromate intoxication and left hospital
1. De Vriese A, Vanholder R, Lameire N. Severe acute renal failurewithout any sequel on day 15. The bromaemia results (day

due to bromate intoxication: report of a case and discussion of6) came in later: 9.5 mmol/l.
management guidelines based on a review of the literature.A diagnosis of bromate intoxication usually poses no
Nephrol Dial Transplant 1997; 12: 204–209problem in cases of attempted suicides or accidental absorp-

2. Matsumoto I, Morizino T, Paparella MM. Hearing loss followingtion by children. This is not the same when bromate is potassium bromate: two case reports. Otolaryngol Head Neck
consumed without the patient or the patient’s family knowing Surg 1980; 88: 625–629
it, as in this case. Moreover, probably due to the chronic 3. Kan K, Satowa S, Takeuchi I, Saruta T, Kano S. Unusual
background of the intoxication (45 g bromate over 2 months) apparent hyperchloraemia induced by long-term abuse of brom-

ide-containing drugs. Int J Clin Parmacol Ther Toxicol 1986;neurological symptomatology was predominant, and there
24(8): 399–402was neither acute renal failure nor auditory disorder. Finally,

4. Kurokawa Y, Maekawa A, Takahashi M, Hayashi Y. Toxicityhomeopathic medications are not considered as drugs by the
and carcinogeneticy of potassium bromate: a new renal carcino-patients and usually neglected by medical anamnesis as their
gen. Environ Health perspect 1990; 87: 309–335innocuous reputation has been established. Here, the

diagnosis was suggested by the hyperchloraemia and the
hyperchlorurorachy, associated with a negative anionic gap.

Crossover comparison of intravenous and subcutaneousBromate, which is impossible to dose in clinical routine is
recombinant human erythropoietin in a smallslowly reduced into bromide in the plasma and there is a
haemodialysis unitpositive interference between chloride and bromide for the

chloraemia determination methods (at least ISE and dry
chemistry), with a selective response of bromide against Sir,
chloride of 15.03/1 [3]. Direct dosage of bromide is possible, Parenteral administration of human erythropoietin (rHuEpo)
but the result is not quickly known. Moreover in bromate is now a standard of care in the management of ESRD
intoxication, this dosage represents only the quantity of the patients with anaemia. A target haematocrit between 32%

and 38% is associated with improvements in cardiovascularreduced product and is thus not correlated with poisoning [1].
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Department of Medicine Daniel F. Balkovetzperformance and overall quality of life [1]. There is increasing
interest in maximizing the effectiveness of rHuEpo in the Nephrology Research and Cynthia Frazier

Training Center Paul W. Sanderstreatment of anaemia in haemodialysis patients. Numerous
factors affect rHuEpo responsiveness in haemodialysis University of Alabama at

Birmingham, andpatients [2]. One factor recently under increased scrutiny is
the route of administration. Subcutaneous rHuEpo adminis- Department of Veterans Affairs

Medical Center, Birminghamtration has a longer half-life than intravenous administration,
and several studies have suggested that lower doses may be AL, USA
used successfully to maintain haematocrits in some dialysis 1. Evans RW, Rader B, Manninen DL. The quality of life of
populations [3,4]. Prompted by these studies, we performed hemodialysis recipients treated with recombinant human erythro-
a crossover comparison of the two routes of administration poietin. Cooperative Multicenter EPO Clinical Trial Group [see
in a stable haemodialysis unit population. comments]. JAMA 1990; 263: 825–830

2. Rodriguez RA. Use of the medical differential diagnosis toSubjects were 56±4 years of age and had received haemo-
achieve optimal end stage renal disease outcomes. Adv Renaldialysis for an average of 7.2±2.4 years. Causes of end-stage
Replacement Ther 1997; 4: 97–111renal failure included diabetic nephropathy (5), hypertensive

3. Besarab A. Optimizing epoetin therapy in end stage renal disease:nephrosclerosis (2), membranous nephropathy (1), and
the case for subcutaneous administration. Am J Kidney Dis 1993;unknown aetiology (2). All patients were African-American
22: 13–22males. Data were obtained monthly for 3 months prior to 4. Parker KP, Mitch WE, Stivelman JC, Macon EJ, Bailey JL,

starting subcutaneous rHuEpo and for the 3 consecutive Sands JM. Safety and efficacy of low dose subcutaneous erythro-
months after 6 months of use of subcutaneous rHuEpo. The poietin in hemodialysis patients. J Am Soc Nephrol 1997; 8:
initial dose of subcutaneous rHuEpo was two-thirds of the 288–293
dose of intravenous rHuEpo, and subsequent adjustment of
dosing followed a standard paradigm. rHuEpo was given
three times per week regardless of the route of administration. Tacrolimus and gingival hyperplasia
Target haematocrit was 34%. Data were analysed using
Student’s t test: paired two-sample for means, with significance

Sir,set at P<0.05. Initial and final parameters on each of the 10
Gingival hyperplasia is a known complication of cyclosporinpatients in the study are listed (Table 1). Following our
therapy. Tacrolimus is a macrolide immunosuppressive agent.protocol, which was dictated by the haematocrit, dosing of
Its mechanism of action is similar to that of cyclosporin. Itsubcutaneous rHuEpo progressively increased such that, by
has been stated that it does not produce gingival hyper-the conclusion of the study, total weekly dosing did not differ
plasia [1,2].from that administered previously by the intravenous route.

We observed gingival hyperplasia in one of the four renalParker et al. [4] reported administration of one-third the
transplant patients of our centre who are on treatmentweekly rHuEpo intravenous dose given subcutaneously over
with tacrolimus. She is a 43-year-old woman, transplanteda 10-month period without a significant reduction in haem-
10 months previously, treated with 6 mg of tacrolimusatocrits. In that study, 179 patients on haemodialysis were
(0.08 mg/kg body weight/day) and 4 mg of methylpredniso-screened according to their selection criteria. From this
lone per day. Blood levels of tacrolimus in the morning aregroup, only 24.6% were entered into their trial and only 15%
13 ng/ml (modified assay MEIA, Tacrolimus, Abbott). Shecompleted the protocol. In our small dialysis unit trial,
is not taking any drug known to induce gingival hyperplasia,fourteen of our patients had been on haemodialysis for at
notably nifedipine. She had gingival bleeding after brushingleast 6 months. The only other selection criterion in our
her teeth and gingival overgrowth at the ninth month afterstudy were that the patients agreed to the switch to subcutane-
transplantation; the latter could be ranked as degree I (mildous rHuEpo of which 71.4% did. We suggest that the cost
overgrowth with blunting of marginal gingiva) according tosavings of universal switching of an entire haemodialysis unit
the classification by Gomez et al. [3]. A single course ofpatient population to subcutaneous rHuEpo may not be
500 mg/day per os for 3 consecutive days of azithromycin,appreciated.
an azalide antimicrobial agent, was able to stop gingivalIn conclusion, subcutaneous rHuEpo administration was
bleeding after 2 days and to reverse gingival hyperplasiaconfirmed to be a safe and effective method for maintaining
after 1 week (degree 0 according to the classification bythe haematocrit in stable, chronic haemodialysis patients.
Gomez et al. [3].However, no reduction in total weekly rHuEpo administra-

This clinical observation shows two points:tion was seen during our trial. Additional research is needed
to determine factors controlling optimal response to exogen- (i) tacrolimus can induce gingival hyperplasia in renal
ous rHuEpo in the haemodialysis population. transplant patients, to the best of our knowledge, this

is the first report in the literature;
(ii) azithromycin is effective in the treatment of tacrolimus-

Table 1. Initial and final parameters of the patients during the induced gingival hyperplasia.
study period

Nephrology Unit C. Basile
Initial Final P Hospital of Martina Franca A. L. Marangi

Italy A. Montanaro
R. GiordanoHct, % 33±1 31±1 0.0930

F. De PadovaIron saturation, % 25.6±2.1 20.0±1.5 0.0135
Ferritin, ng/ml 134±16 264±68 0.1124 V. A. Ligorio
Albumin, g/dl 3.7±0.1 3.9±0.1 0.0384 D. Santese
PTH, pg/ml 403±123 477±135 0.4718 L. Di Marco
Urea reduction ratio 0.59±0.03 0.62±0.03 0.3652 A. Semeraro
rHuEpo dose, u/week 10223±2097 9733±2132 0.7924 L. Vernaglione
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1. Adams CKS, Famili PA. Study of the effects of the drug FK506 Three patients died: one from hepatic cirrhosis, one from
on gingival tissues. Transplant Proc 1991; 23: 3193–3194 acute myocardial infarction and one in the postoperative

2. Neuhaus P, Pichmayr R, Williams R, and the European FK506 period after the resection of an aortic aneurysm. A graft was
Liver Study Group. Randomised trial comparing tacrolimus lost in a patient who presented sepsis originating in the
(FK506) and cyclosporin in prevention of liver allograft rejection.

transplanted kidney which made it necessary to performLancet 1994; 344: 423–428
transplantectomy.3. Gomez E, Sanchez-Nunez M, Sanchez JA et al. Treatment of

The actuarial survival of the patient and graft 10 yearscyclosporin-induced gingival hyperplasia with azithromycin.
after the transplant was 81% and 77%, respectively.Nephrol Dial Transplant 1997; 12: 2694–2697

The plasma creatininaemia and proteinuria in urine 24 h
prior to the change and at 1, 5 and 10 years are shown
in Table 1.

Discussion: The introduction of the CyA visibly improvedInterruption of the administration of cyclosporin after
the results of all the transplant groups, but its nephrotoxicrenal transplant: long-term results
nature meant that it was administered according to different
criteria which endeavoured to minimize its negative side effects.Sir,

Under the hypothesis that the chronic nephrotoxicity couldCyclosporin A (CyA) was introduced in transplant pro-
potentiate the chronic nephropathy of the transplant andgrammes in the 1980s. Its greater immunosuppressive power
involve a high loss of grafts in the long term, differentimproved the results of all transplant groups [1,2]. However,
authors interrupted their administration at some time duringsome authors advocated the post-transplant replacement of
the post-transplant evolution of their patients in order toCyA by azathioprine (Aza), in order to prevent the long-
continue treatment with Aza, obtaining conflicting results [4].term effects of nephrotoxicity.

In 1985 we tested suspending the administration of CyAIn 1985 we tested the therapeutic change some months
months after the transplant [3], obtaining bad results in aafter the transplant with a group of patients selected as being
subgroup of patients with initial therapy with Aza andof low immunological risk, with good short-term results [3].
steroids, who had presented severe acute rejections and whoIn this paper we present the long-term results for the
began to take CyA for this reason. Its subsequent interruptionsame patients.
was followed by new, also severe, episodes of rejection.Study design: The group was made up of 24 patients, 15
We therefore decided to continue the change of immuno-male and 9 female, who had received a kidney from a
suppressors only in the patients considered as of lowdeceased donor, and whose initial immunodepressive
immunological risk: neither hypersensitized not retrans-treatment was with cyclosporin A at doses of 14 mg/kg/day,
planted, who had received induction treatment with CyAsubsequently adjusted according to blood levels, and
since the beginning of the transplant and who had not20 mg/day of prednisone, with a subsequent reduction to
presented severe acute rejection crises.0.15 mg/kg/day. Fourteen patients presented an acute rejec-

Some authors warn of the risk of therapeutic change ontion crisis but responded to the corticotherapy administered,
obtaining a shorter survival of the graft in patients in whichexcept for two who suffered a relapse, requiring the
the administration of CyA was suspended, adducing that theadministration of antilymphocytic serum.
improvement of the renal function normally observed afterNine months (6–12 months) after the transplant the admin-
the change is counteracted by a higher incidence of acuteistration of CyA was abruptly interrupted, immediately
rejection crisis which brings with it the loss of the graft orbeginning that of Aza at doses of 2 mg/kg/day.
else facilitates the development of chronic rejection [5–7].Results: After the change of therapy only one patient
For other authors this negative effect would be observedpresented an acute rejection crisis 8 years later, which abated
even in the patients who had not presented acute rejectionwith corticotherapy. Six patients remained normotensive and
subsequent to the therapeutic change [8–10].ten remained hypertensive, a further seven began arterial

Some [11,12] observe a similar survival of the graft andhypertension at some time during the evolution subsequent
of the patient in both groups, although they achieve a betterto the change and only one normalized hypertension on
renal function in those who did not receive CyA. On thesuspending the administration of cyclosporin A. Twelve
other hand, after 8 years Hollander and Cols [13] observe apatients presented an increase in the aminopherases at some
better survival of graft and patient in the group treated withtime during their evolution, eight of whom had positive viral
azathioprine, on not observing an increase in the number ofmarkers (7 VHC and 1 HBsAG). In three of the patients
acute rejection crises after the conversion in comparison withwith VHC the increase in aminopherases was persistent, one
the patients who continue with CyA, although they recognizeof them suffering from hepatic cirrhosis. Two patients
that they do not manage to predict which patients willpresented an episode of bacterial sepsis. A renal biopsy was
present it after the change.performed on two patients due to proteinuria and/or renal

We believe that CyA is an immunodepressant with whichinsufficiency, chronic rejection and relapse of nephropathy
good results are obtained in the induction and short-termdue to IgA being diagnosed respectively. One patient pre-
maintenance of the transplant [14] but we do not know thesented a moderately differentiated epidermoid carcinoma of
longer-term effects of its nephrotoxicity. The nephrotoxicitythe vocal chord and another a vesical carcinoma. Four

presented renal artery stenosis. produced by the CyA could culminate in the establishment

Table 1. Plasma creatininaemia and proteinuria

Before the change Conversion 1 year 5 years 10 years

Plasma creatinine (mmol/l ) 117 112 105 125
Proteinuria (g/24 h) 0.01 0.01 0.15 0.23
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of a chronic nephropathy of the transplant, adversely imus dosage had to be more than doubled during pregnancy.
A slight increase of dose was described in a recent case ofaffecting the survival of the graft. Therefore, in our opinion,

the groups of patients considered as of low immunological kidney–pancreas transplantation [4]; however, this was not
found among the liver recipients [2]. The reason for this isrisk could benefit from the therapeutic change, mainly if the

graft comes from a donor considered as borderline, with the discussed.
A 36-year-old woman with chronic pyelonephritis wasaim of improving their long-term survival prospects.

referred to the Department of Renal Medicine in 1983Unidad Trasplante Renal R. Solá
because of renal insufficiency. She became pregnant in 1989Fundació Puigvert LL. Guirado
and kidney function deteriorated during pregnancy. Due toBarcelona I. Agraz
pre-eclampsia and worsened kidney function, a caesareanSpain D. Paredes
delivery was performed in the 32nd week and a healthy girlD. Vizcarra
was born. In 1993 the patient underwent kidney transplanta-S. Rodrı́guez
tion with a kidney from her mother. Immunosuppressive

1. European Multicentre Trial Group. Cyclosporine in cadaveric treatment was cyclosporin and prednisolone. No acute rejec-
renal transplantation: one year follow-up of a multicentre trial. tions occurred. The patient was switched to cyclosporinLancet 1983; 2: 986–89

Neoral in 1995. Despite lowering the dosage of Neoral,2. The Canadian Multicentre Transplant Study Group. A
the s-creatinine remained at a higher level, aroundrandomized clinical trial of cyclosporine in cadaveric renal
180–190 mmol/l, compared with before the change. A trans-transplantation. N Engl J Med 1983; 309: 809–815

3. Ballarin J, Gagliardi E, Solá R, Daponte R, Doñate T, del Rı́o G. plant biopsy performed in 1996 showed cyclosporin toxicity.
Resultados de la sustitución de la ciclosporina A por azatioprina The cyclosporin was changed to tacrolimus. The prednisolone
en el transplante renal. Nefrologia 1988; 8: 63–67 dosage was unchanged at 10 mg daily. After a couple of

4. Kaviske BL, Heim-Duthoy K. Elective cyclosporine withdrawal months the daily dosage of tacrolimus 4.5 mg (0.07 mg/kg)
after renal transplantation. A meta-analysis. JAMA 1993; 269: gave a satisfactory s-creatinine around 160 mmol/l and a
395–400

trough level of tacrolimus around 6 ng/ml.5. Veı̈tch PS, Taylor JD, Feehally J, Walls J, Bell PR. Elective
In August 1997 the patient informed us that she wasconversion from cyclosporine to azathioprine: long term

pregnant. The dosage of tacrolimus had to be more thanfollow-up. Transplant Proc 1987; 19: 2017
doubled during the pregnancy because of lowering trough6. Morris PJ, Chapman JR, Allen RD, Ting A. Cyclosporine

conversion versus conventional immunosuppression: long term levels from the 12th week of gestation (Figure 1). The serum
follow-up and histological evaluation. Lancet 1987; 1: 586–591 creatinine showed good kidney function with serum creatin-

7. Almond PJ, Matas A, Gillingham K, Dunn DL, Payne WD, ine around 130–140 mmol/l. After increasing the dosages of
Gores P, Gruessner R, Najarian JS. Risk factors for chronic tacrolimus to 12 mg daily the trough levels stabilized around
rejection in renal allograft recipients. Transplantation 1993; 55: 6 ng/ml during the remaining period of the pregnancy. The752–757

blood pressure was normal throughout pregnancy with a low8. Stiller CR, Opelz G. Should cyclosporine be continued indefin-
dosage of nifedipine. In the 30th week of gestation the serumitely? Transplant Proc 1991; 23: 36–40
urate and s-creatinine increased. In addition, proteinuria9. Opel G. Collaborative Transplant Study, 10 years report.
increased from 0.3 g/day to 0.6 g/day and slight ankle oedemaTransplant Proc 1992; 24: 2342–2355

10. Opelz G. Effect of the maintenance immunosuppressive drug was observed. In the 32nd week the s-creatinine was
regimen on kidney transplant outcome. Transplantation 1994; 180 mmol/l and the s-uric acid 509 mmol/l. A decision was
58: 443–446 made to deliver the patient by caesarean section in the 33rd

11. Kootte AM, Lensen LM, Van Es LA, Paul LC. Controlled week. A normal girl was born weighing 2200 g. The weight
cyclosporine conversion at three months after renal transplanta- was adequate for gestational age. The level of tacrolimus intion. Long term results. Transplantation 1988; 46: 677–680

cord blood was 5.6 ng/ml. The serum creatinine of the patient12. Hilbrands LB, Hoitsma AJ, Koene RA. Randomized prospective
returned to 140 mmol/l immediately after delivery.trial of cyclosporine monotherapy versus azathioprine and

During the following weeks the tacrolimus dose had to beprednisone from three months after renal transplantation.
Transplantation 1996; 61: 1038–1046 reduced because of increasing trough levels. The blood

13. Hollander AA, Van Saave JL, Kootte AM. Beneficial effects of pressure increased slightly but was normalized with increasing
conversion from cyclosporina to azathioprine after kidney dosages of nifedipine. The s-creatinine levelled off at
transplantation. Lancet 1995; 1: 610–614 158 mmol/l and the original tacrolimus dose of 4.5 mg daily

14. Ponticelli C, Civati G, Tarantino A. Randomized study with was given. The baby showed good progress and could becyclosporine in kidney transplantation: 10 year follow-up. J Am
discharged after 16 days at hospital.Soc Nephrol 1996; 7: 792–797

This case showed that the tacrolimus dosages had to be
more than doubled during pregnancy. This was not necessary
in the liver recipients reported [2]. One could speculate about

A successful pregnancy in a kidney recipient with enhanced drug elimination during pregnancy by the fetus,
tacrolimus (Prograf, FK 506) therapy since the drug passes the placenta. Also there might be an

increased metabolizing capacity of the maternal liver in the
Sir, kidney recipients not observed in the liver recipients. In fact
About one in 50 women of childbearing age with a func- it has been demonstrated that the activity of the drug
tioning renal transplant becomes pregnant [1]. Pregnancies metabolizing enzyme cytochrome P450 increases during preg-
after liver, pancreas, and kidney transplantations have been nancy [5]. However, this may not occur in transplanted livers.
reported in patients with tacrolimus treatment [2–4]. Starzls
group has the greatest experience and reported 27 pregnancies Department of Renal Medicine1 I. Fehrman-Ekholm1

Department of Obstetrics & H. Nisell2in 21 liver recipients [2].
We here report a successful outcome of a kidney recipient Gynecology2

Huddinge Hospitalgiving birth to a healthy child in the 33rd week of gestation,
with tacrolimus and prednisolone as immunosuppressive Karolinska Institute

Huddinge, Swedentreatment. The most remarkable thing was that the tacrol-
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Fig. 1. Trough levels of tacrolimus (ng/ml ) and daily dose (mg) of tacrolimus during pregnancy and after delivery in a transplant
kidney recipient.
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