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ischaemia-reperfusion, plasma creatinine concentrations
were significantly lower in thiamine-deficient rats than in
control rats (71.7 ± 22.2 versus 162 ± 106, respectively,
P = 0.02).

In this study, we found that thiamine deficiency compli-
cated by weight loss is protective against renal IRI rather
than a factor that increases susceptibility. Interestingly, it is
long known that in hearts prolonged fasting protects against
IRI [7]. To the best of our knowledge our study is the first
to suggest that a similar phenomenon may be present for
the kidney. If future studies confirm that fasting/wasting
protects against IRI in the kidney, this may lead to iden-
tification of new mechanisms and methods for priming of
kidneys for prevention of IRI.
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RET gene mutations are not a common cause of
congenital solitary functioning kidney in adults

Sir,
RET (rearranged during transfection) is a transmembrane
receptor tyrosine kinase. Loss-of-function RET mutations
occur in Hirschsprung disease, while gain-of-function mu-
tations cause multiple endocrine neoplasia type 2 (MEN2)
and familial medullary thyroid carcinoma (FMTC) [1]. In
mice, Ret initiates mouse kidney development by enhanc-
ing ureteric bud outgrowth [2]. Renal agenesis occurs in
mice with homozygous null mutation of either Ret, Gdnf or
Gfra1, the latter two genes, respectively, coding for a key
ligand that activates Ret and a Ret co-receptor [2].

In humans, unilateral renal agenesis occurs in around
0.01% births and results in a solitary functioning kidney,
whereas bilateral renal agenesis and/or severe dysplasia
occurs in a similar frequency and usually leads to neonatal
death [3].

A role for RET in human kidney development was sug-
gested by a report of unilateral renal agenesis in two mem-
bers of a FMTC family with RET mutation [4]. More re-
cently, RET mutations were reported in 7 of 19 fetuses with
bilateral renal agenesis, and in 2 of 10 with unilateral agene-
sis and contralateral dysplasia [5]. However, the prevalence
of RET mutations in adults with congenital solitary func-
tioning kidney is unknown.

A cohort of 14 subjects were selected for our current
study. They were living adults born with a solitary func-
tioning kidney, one of whom had two failed pregnancies
with fetuses affected by malformed kidneys. We screened
exons 1–20 and the conserved splice-sites of RET using
direct sequencing. None of the cohort were known to have
Hirschsprung disease or MEN2/FMTC or other recognized
genetic syndrome. We did not identify any mutations in the
14 adults, and thus it is unlikely that RET mutations will be
a common cause of solitary functioning kidney in adults.

Because mutations of hepatocyte nuclear factor 1B have
been reported in the context of solitary functioning kidney
[6], we also screened this gene by sequencing and by dosage
analysis but failed to find mutations. Other genes such
as GDNF and GFRA1 have yet to be elucidated in our
cohort.

Our study was in adults while Skinner et al. [5] studied
fetuses. We therefore suggest that human RET mutations
causing renal disease lead to severe renal failure incom-
patible with postnatal survival. Mutations of nephrogenesis
genes other than RET should be sought to explain human
congenital solitary functioning kidney.
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An unconscious 76-year-old woman with renal failure
and hyperechoic kidney lesions

Sir,
Overall rates of infection with Mycobacterium tuberculo-
sis have declined over recent years in most western coun-
tries. However, tuberculosis remains a problem in certain
high-risk groups [1,2]. Postprimary tuberculosis is even
rarer, especially causing chronic renal failure [3]. Thus, at-
tention to this (once) common disease is most likely low
in the present generations of physicians in industrialized
countries.

The present case shows that a careful workup of renal in-
sufficiency, particularly considering anamnesis and clinic,
can still lead to an unexpected diagnosis. This case report
should encourage clinicians to consider tuberculosis in dif-
ferential diagnosis, especially in the patient at risk.

A 76-year-old white, cachectic female was admitted to
the university hospital as an emergency case. On presen-
tation at the emergency department in June 2008, she had
a Glasgow coma scale of 5 and a body temperature of
36◦C. The respiratory rate was increased despite normal
O2 saturation. Tachycardia and arterial hypertension were
detected. Physical examination showed a pale, dehydrated
and cachectic woman (BMI 13.3) with normal ausculta-
tion of the lung, normal physical abdominal findings, ab-
sence of skin abnormalities and meningism, and without
focal neurological signs. A CT scan excluding bleeding
and raised intracranial pressure was performed. The pa-
tient was transferred to a neurological intensive care unit
where she underwent lumbar puncture. Cerebrospinal fluid
cell count, protein concentration and gram staining were
normal. Blood analysis revealed Na+ 138 mmol/L, K+
5.9 mmol/L, Ca2+ 2.5 mmol/L (corrected for serum albu-
min), serum–creatinine 203 µmol/L, blood urea nitrogen
14.6 mmol/L, haemoglobin 75 g/L, prolactin 1000 pmol
and CRP 18 mg/L. Although her medication included car-
bamazepine, it was not traceable in blood analysis on the
day of presentation.

Sixteen months previously, our patient had been admitted
to the department of neurosurgery in a community hospi-
tal due to persistent headache and vomiting. Hypertrophic
pachymeningitis was confirmed histologically. After the
neurosurgical procedure, the patient suffered from symp-
tomatic epilepsy. For this reason, she was admitted twice at
different hospitals (March and April 2008) and treatment
with carbamazepine (400 mg bid) was commenced. Serum–
creatinine was elevated (177 µmol/L) on both occasions
despite a normal creatinine 1 year before. The patient’s past
medical history also revealed the development of arterial
hypertension, anaemia and severe weight loss within the
previous year.

Treatment in the department of neurology consisted of re-
hydration, blood transfusion and carbamazepine saturation.
Due to increased serum creatinine, the consultant nephrolo-
gist was involved. At presentation, diuresis was 950 mL/day
and GFR was 13 mL/min. Urinalysis was negative except
for traces of protein. Differentiation of the mild protein-
uria revealed moderate elevated albumin, IgG and alpha-
1-microglobuline. The urine culture was negative. B-mode
kidney ultrasound showed a left kidney of 10.8 × 4.3 cm and
a right kidney of 8.5 × 2.2 cm. Both kidneys presented with
multiple, disseminated nodulous (2–4 mm) hyperechoic le-
sions of the parenchyma. There were no hints towards kid-
ney stones or postrenal obstruction. Perfusion was adequate.
Mycobacteria were not detected in the urine (PCR and cul-
ture). Abnormal ultrasonography qualified the patient for a
kidney core needle biopsy. Histology showed the presence
of necrosis with focal epithelioid cells as a central propor-
tion of granuloma (caseous lesions, indicative for tubercu-
losis) whereas interstitial fibrosis was absent (Figure 1).
Chest CT scan was not probative for active tuberculosis,
yet typical older lesions were seen [4]. Anti-tuberculous
therapy was commenced immediately [quadruple regi-
men with ethambutol 500 mg (tid), isoniazid/vitamin B6
200 mg/day, rifampicin 300 mg/day and pyrazinamide
1500 mg/day)].

The patient stabilized and was discharged into a nurs-
ing home, with daily medication consisting of carba-
mazepine 600 mg (bid), amlodipin, lisinopril, hydrochlor-
thiazide, torasemide, calcitriol and darbepoetin-alpha
30 µg sc (weekly).

Four months after the initiation of tuberculostatic ther-
apy, she has gained 4 kg of body weight, her well-being
improved constantly and kidney function has recovered to
24.2 mL/min (MDRD GFR).

Extrapulmonary tuberculosis affecting the genitourinary
system is usually caused by haematogenous dissemination
of M. tuberculosis from the lungs (reasonably responsible
for the renal tuberculosis of our patient). However, <50% of
these patients give radiographical evidence for pulmonary
tuberculosis, whereas active disease is present in only 5%
of such patients [5]. Presumably 10% of all patients with tu-
berculosis develop reactivation. Their risk is highest within
the first 2 years or during periods of immunosuppression
[2]. Indeed our patient showed pulmonary radiographical
findings consistent with older tuberculous lesions. Notably,
even in high-risk patients with a history of tuberculosis
who received a renal transplant postprimary renal tuber-
culosis is rare [6]. In a recent report on 80 patients with
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