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1. DISEASE CHARACTERISTICS

1.1 Name of the disease (synonyms)
Gitelman syndrome, Gitelman’s syndrome, familial hypokalemia-
hypomagnesemia.

1.2 OMIM# of the disease
263800.

1.3 Name of the analysed genes or DNA/chromosome segments
SLC12A3, CLCNKB.

1.4 OMIM# of the gene(s)
600968, 602023.

1.5 Mutational spectrum
There are more than 140 different mutations in SLC12A3.1,2,4,8,9,11,14–16

These mutations include missense-, nonsense-, frame-shift-, and
splice-site mutations. In addition, deletions of (part) the gene have
been identified.

Only a few mutations in CLCNKB have been identified; patients
with CLCNKB mutations have a highly variable phenotype, ranging
from an antenatal onset of Bartter syndrome on one side of the
spectrum, to a phenotype closely resembling Gitelman syndrome at
the other side. Therefore, there is an indication to screen the CLCNKB
gene in patients with the Gitelman phenotype who do not have
mutations in the SLC12A3 gene.

1.6 Analytical methods
Direct automated sequencing for mutations.

MLPA for deletions.

1.7 Analytical validation
Internal validation through analysis of known mutations in anon-
ymized samples.

1.8 Estimated frequency of the disease
(incidence at birth (‘birth prevalence’) or population prevalence)
1 in 40 000.

1.9 If applicable, prevalence in the ethnic group of investigated
person
Not applicable.

1.10 Diagnostic setting

Comment: a prenatal test is technically feasible, but as yet has never
been asked for because of the good prognosis in the majority of
patients.

2. TEST CHARACTERISTICS

2.1 Analytical sensitivity
(proportion of positive tests if the genotype is present)
For both genes nearly 100% for the coding regions and splice sites.

2.2 Analytical specificity
(proportion of negative tests if the genotype is not present)
100% for both genes.

2.3 Clinical sensitivity
(proportion of positive tests if the disease is present)
The clinical sensitivity can be dependent on variable factors,
such as age or family history. In such cases, a general statement
should be given, even if a quantification can only be made case
by case.

80% for SLC12A3, but in 30% only one mutant SLC12A3 allele is
detected.

Yes No

A. (Differential) diagnostics 2 &

B. Predictive testing & 2

C. Risk assessment in relatives & 2

D. Prenatal & 2

Genotype or disease A: True positives

B: False positives

C: False negative

D: True negative

Present Absent

Test

Positive A B Sensitivity:

Specificity:

A/(A+C)

D/(D+B)

Negative C D Positive predictive value:

Negative predictive value:

A/(A+B)

D/(C+D)
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2.4 Clinical specificity
(proportion of negative tests if the disease is not present)
The clinical specificity can be dependent on variable factors, such as
age or family history. In such cases, a general statement should be
given, even if a quantification can only be made case by case.

100%.

2.5 Positive clinical predictive value
(life time risk to develop the disease if the test is positive)
100%, but the symptoms may be very mild and the disease may only
be detected during biological check-up, including measurement of
serum Mg2+ and urinary Ca2+.

2.6 Negative clinical predictive value
(probability not to develop the disease if the test is negative)
Assume an increased risk based on family history for a non-affected
person. Allelic and locus heterogeneity may need to be considered.

Index case in that family had been tested:
100%.

Index case in that family had not been tested:
If both SLC12A3 and CLCNKB are excluded in this non-affected
person the negative predictive value is 490%.

3. CLINICAL UTILITY

3.1 (Differential) diagnosis: the tested person is clinically affected
(To be answered if in 1.10 ‘A’ was marked)

3.1.1 Can a diagnosis be made other than through a genetic test?

3.1.2 Describe the burden of alternative diagnostic methods to the
patient?
The tests are primarily blood and urine tests. So, the only burden is the
drawing of a blood sample, which is also necessary for the genetic test.

3.1.3 How is the cost effectiveness of alternative diagnostic methods
to be judged?
Genetic testing is at the moment more expensive than biochemistry,
but this may change in future.

3.1.4 Will disease management be influenced by the result of a
genetic test?

No & (Continue with 3.1.4)

Yes 2

Clinically3 2

Imaging &

Endoscopy &

Biochemistry 2

Electrophysiology &

Other (please describe): 2 Blunted response to hydrochlorothiazide

diuretics

No. 2

Yes. &

Therapy

(please

describe)

See management (review in5,6,10,12,13)

Prognosis

(please

describe)

(review in 5,6,10,12,13)

(Continued)

The long-term prognosis of Gitelman syndrome appears to be

excellent, with the restriction that the molecular counterpart of

the disease has only been identified in 1996 and that long-term

clinical studies are lacking. The potential severity of Gitelman

syndrome has been emphasized, with a significant reduction of

the quality of life and fatigue able to hamper some patients in

their daily activities. Manifestations such as early onset (before

age 6 years), growth retardation, invalidating chondrocalcino-

sis, tetany, rhabdomyolysis, seizures and ventricular arrythmia

have been described in a limited number of cases.7 Progression

to renal insufficiency is extremely rare in GS. As yet, only one

patient who developed chronic renal insufficiency and subse-

quent progression to end-stage renal disease has been reported.

Management

(please

describe)

Most asymptomatic patients with GS remain untreated and are

monitored ambulatory (generally by nephrologists) with low

frequency (1–2 times per year). At each visit complaints

related to hypokalemia (fatigue, muscle weakness, constipa-

tion, cardiac arrhythmias) and hypomagnesemia (tetany,

cramps, paraesthesias, joint and muscle pain) as well as serum

levels of K+, bicarbonate and Mg2+ should be evaluated.

In view of the assumption that chondrocalcinosis is due to

magnesium deficiency (magnesium is a co-factor of various

pyrophospatases, including alkaline phosphatase), there is a

clear argument for lifelong supplementation of magnesium.

Magnesium is also important for the normalization of K+ stores.

Normalization of serum magnesium is difficult to achieve as

high doses of magnesium cause diarrhea. The bio-availability

of magnesium preparations is different. Magnesium-oxide and

magnesium-sulfate have a significantly lower bio-availability

compared with magnesium-chloride, magnesium-lactate and

magnesium-aspartate. We recommend the administration of

magnesium-chloride orally to compensate for renal Mg2+ and

Cl� losses. Initial daily dose is 3mmol mg/m2 per 24h or

4–5mg/kg per 24h. This dose should be divided in 3–4

administrations to avoid diarrhea and has to be adjusted

according to serum magnesium levels. The dose usually has to

be increased during periods of undercurrent infections espe-

cially those accompanied by vomiting and diarrhea. In case of

acute tetany, 20%MgCl2 should be administered intravenously

(0.1mmol mg/kg per dose) and can be repeated every 6h.

Complaints related to chondrocalcinosis (mainly pseudogout

attacks) are caused by the deposition of calcium pyrophosphate

dehydrate crystals in synovium and the synovial fluid and can

be reduced by Mg2+ supplementation. The symptoms can be

controlled by NSAID and joint surgery is generally not required.

If symptomatic hypokalemia is not corrected by MgCl2

administration, it can be treated by drugs that antagonize

the activity of aldosterone or block the sodium channel

ENaC in the collecting duct. We prefer the combination

of amiloride (5–10mg/1.73m2 per day) with KCl

(1–3mmol/kg per day divided in 3–4 doses).13 Amiloride

should be started with caution to avoid hypotension.

Growth and puberty delay in some patients with severe GS can

be corrected by adequate Mg and K supplementation and a

growth-promoting effect of indomethacin was also reported in

GS patients. Cardiac work-up is recommended to screen for

risk factors of cardiac arrhythmias. All patients with GS are

encouraged to maintain high-sodium and high potassium diet.

Patients with Gitelman syndrome often show a preference for

salty aliments, as a compensatory mechanism for the renal

salt-wasting.10
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3.2 Predictive setting: the tested person is clinically unaffected but
carries an increased risk based on family history
(To be answered if in 1.10 ‘B’ was marked)

3.2.1 Will the result of a genetic test influence lifestyle and prevention?
If the test result is positive (please describe):

Not applicable.
If the test result is negative (please describe):

Not applicable.

3.2.2 Which options in view of lifestyle and prevention does a
person at-risk have if no genetic test has been done (please
describe)?
Not applicable.

3.3 Genetic risk assessment in family members of a diseased person
(To be answered if in 1.10 ‘C’ was marked)

3.3.1 Does the result of a genetic test resolve the genetic situation in
that family?
Not applicable.

3.3.2 Can a genetic test in the index patient save genetic or other tests
in family members?
Not applicable.

3.3.3 Does a positive genetic test result in the index patient enable a
predictive test in a family member?
Not applicable.

3.4 Prenatal diagnosis
(To be answered if in 1.10 ‘D’ was marked)

3.4.1 Does a positive genetic test result in the index patient enable a
prenatal diagnostic?
Not applicable. See also comment at 1.10.

4. IF APPLICABLE, FURTHER CONSEQUENCES OF TESTING

Please assume that the result of a genetic test has no imme-
diate medical consequences. Is there any evidence that a genetic

test is nevertheless useful for the patient or his/her relatives?
(Please describe)

Yes, for the confirmation of the diagnosis and for genetic counselling.
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