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Table S1. Responses of the Gitelman patients to the survey on vertigo clinical presentation.

Number of patients (%)
What do you mean by “vertigo”? =16
- Do you feel dizzy? 9 (56)
- Do you feel drunk? 5(@1)
- Do you lose equilibrium? 8 (50)
- Do objects rotate in one
direction? 4 (25)
- Do objects turn in several
directions? 2 (12)
What is the duration? n=15
- Less than 10 minutes 13 (87)
- Between 10 minutes and one 0 (0)
hour
- Several hours/days 2 (13)
- Almost permanent 0 (0)
. .o
Are there associated signs? =16
- Moderate fatigue 5(@31)
- Severe fatigue 4 (25)
- Nausea 531
- Headache 2 (12)
- Tinnitus 6 (37)
What triggers vertigo crises? n=16
- The transition from lying to
, o 7(44)
standing position and reverse
- Rotation of the head or to look 9 (56)
up or down
- Turning in the bed 1(6)
- No apparent trigger 4(25)
Who did you consult? n=16
- An ear, nose, and throat 2(12)
specialist
- Your general practitioner 4 (25)
- Your nephrologist 10 (63)
- No physician 0(0)
Do you consider vertigo as a n=14
limitation to your daily life?
- No 4 (29)
- Alittle 8(57)
- Aot (ie., 1.t 11m1ts important 2 (14)
aspect of daily life)
Do you consider vertigo as a n=14
limitation to your work?
- No 7 (50)
- Alittle 5(36)
- Alot 1(7)
- It prevents me from working 1(7)




Table S2. Variants in the SLCI2A43 gene detected in Gitelman syndrome patients in the cohort and their classification. Variants were classified according the ACMG
recommendations, which are based on several criteria including population data, computational data, functional data, and segregation data [1], into five categories: class 1,
benign; class 2, likely benign; class 3, uncertain significance; class 4, likely pathogenic; and class 5, pathogenic.

Allele 1 Allele 2
Patient cDNA protein ACMG Ref cDNA* protein ACMG Ref
class class

! c.1946C>T p.Thr649Met 4 [2] T')(ZE_13_01§7519£)4+1_965 T p2 5 [3,4]
2 c.1456G>A p-Asp486Asn 4 [5] c.1924C>G p-Arg642Gly 5 [6]
3 c.2221G>A p.Gly741Arg 5 [5,7,8] | c.2981G>A p.Cys994Tyr 5 [8,9]
4 c.1967C>T p.Pro656Leu 4 [3] c.2191G>A p.Gly731Arg 5 [4,10]
5 ¢.56_57dup p.Phe20Alafs*8 5 [11] ¢.56_57dup p.Phe20Alafs*8 5 [11]
6 c.2660+1G>A p.? 5 [12] c.2660+1G>A p.? 5 [12]
7 c.2576T>C p-Leu859Pro 5 [5,10] | c.3052C>T p-Argl018* 5 [13]
8 c.2576T>C p.-Leu859Pro 5 [5,10] | ¢.3052C>T p-Argl018* 5 [13]
9 c.3077C>T p-Thr1026lle 5 [7] c.3077C>T p.Thr1026Ile 5 [7]
10 c.2191G>A p-Gly731Arg 5 [4,10] | c.2576T>C p.Leu859Pro 5 [5,10]
11 c.1967C>T p-Pro656Leu 4 [3] c.2191G>A p-Gly731Arg 5 [4,10]
12 c.1519C>T p.Arg507Cys 4 [3] c.2981G>A p.Cys994Tyr 5 [8,9]
13 c.1925+1G>A p.-? 5 [2] c.1001G>A p-Arg334Gln 4 This study
14 c.2576T>C p-Leu859Pro 5 [5,10] | c.2581C>T p-Arg861Cys 5 [14]
15 ¢.2089 2095del p-Thr697Glyfs*2 5 [9] ¢.2379dup p-Phe794Valfs*2 5 [2]
16 c.2883+1G>T p.? 5 [5] c.2883+1G>T p.? 5 [5]




Table S3. Baseline characteristics and treatment of the sixteen Gitelman syndrome patients with

vertigo.
Sex dggz(?stis supplelfng:ltation supplerégntation Other treatment
1 M 12 yrs 6g 100 mg indomethacin 75 mg
2 F 29 yrs 5¢g 100 mg -
3 M 25 yrs 7g - -
4 F 34 yrs 2g 100 mg -
5 M 34 yrs 2g 100 mg -
6 F 32 yrs 9¢g 200 mg spironolactone 25 mg
7 F 10 yrs 4g 400 mg -
8§ M 6 yrs 6g 200 mg -
9 F 32 yrs 4g 200 mg -
10 F 18 months 5g 600 mg -
11 F 31 yrs lg - -
12 F 32 yrs 35¢g 200 mg spironolactone 25 mg
13 F 20 yrs 9¢g 700 mg spironolactone 25 mg
14 F 42 yrs 6g 100 mg -
15 M 38 yrs 3g 200 mg -
16 M 10 yrs 8g - spironolactone 50 mg




Table S4. Comparative biological and clinical results between patients with normal and abnormal
vestibular function.

Abnormal vestibular function Normal vestibular function

(n=7) (n=9) p-value
Plasma K", mmol/L 3.2 [2.8;3.35] 2.6[2.2;2.9] 0.17
Plasma Mg**, mmol/L 0.60 [0.53; 0.7] 0.59[0.54; 0.64] 0.96
SBP sitting, mmHg 117 [111; 125] 114 [108; 118] 0.52
SBP standing, mmHg 110 [106; 124] 109 [100; 119] 0.52
DBP sitting, mmHg 72 [68; 78] 70 [66; 76] 0.92
DBP standing, mmHg 76 [73; 78] 74 [73; 79] 0.96
HR sitting, bpm 86 [82; 104] 78 [74; 81] 0.05
HR standing, bpm 99 [87; 114] 90 [86; 94] 0.31
Chondrocalcinosis, n 3 5 1.00
Hearing loss, n 3 3 1.00

SBP: systolic blood pressure; DBP: diastolic blood pressure; HR: heart rate; bpm: beats per minute. For
quantitative values, results are expressed as medians [interquartile range].
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Figure S1. Ion exchanges in the endolymphatic sac. The endolymphatic sac regulates endolymph
homeostasis through control of ion and water transport from epithelial cells of the endolymphatic sac. The
molecules involved include ion channels such as the epithelial sodium channel ENaC, localized at the
apical membrane, and K" and CI" channels, localized at the basolateral membrane; cotransporters such as
thiazide-sensitive Na'-CI" cotransporter NCC and bumetanide-sensitive Na'-K*-2CI" cotransporter 2
(NKCC2). An Na',K"-ATPase at the basolateral membrane is also involved. Figure adapted from Mori et
al. [15]. CSF: cerebrospinal fluid.



Figure S2. Clinical set up and principle of the Video Head Impulse Test (VHIT). The clinician stands
behind the patient and abruptly moves the patient’s head in the plane of each semicircular canal (SCC)
while the patient looks at a lighted, fixed target located 90 cm in front of him or her. The clinician moves
the patient’s head in six different directions corresponding to the orientation of stimulation of each SCC.
The camera tracks eye movements and registers the head movement simultaneously. The system focuses
on the ability to keep eyes fixed on the target, which is detected by an absence of movement of the eyes
while the head is moving. If there is a vestibular abnormality, the eyes do not remain focused but instead
move with the head and then make a saccade (quick backward movement) to return to the target [16].
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Figure S3. Normal result in the Video Head Impulse Test (VHIT). Each semi-circular canal is tested
during this test. Lateral panels represent from top to bottom: anterior (ANT), lateral (LAT), and posterior
(POST) semicircular canal (SCC). Left panels represent the right SCC, and the right panels represent
the left SCC. Green lines correspond to head movements; blue dotted lines correspond to the left eye
movements; and red dotted lines correspond to the right eye movements. In this normal result, the eyes
stayed focused on the target (no movement) while the head moved. The central figure represents the
sum of responses for each SCC. The green dots are located in the light green portion of the figure circle,
showing that all responses were normal during the test and that the vestibulo-ocular reflex gain was
normal (between 0.8 and 1.2). If the test was abnormal, the dots would be colored in red and would be
located outside the light green portion.



Figure S4. Clinical set up and principle of kinetic tests. The patient is seated on a rotatory chair wearing
a mask. The chair moves in a sinusoidal way for the sinusoidal harmonic acceleration test, whereas it
makes a quick acceleration followed by a quick deceleration in the impulsive rotational test [17].
Normally, the head stays fixed with the rest of the body during the test. In other words, the head and
body move with the chair as one single element. These movements of the chair generate a vestibular
stimulation that is manifested by a nystagmus. We used videonystagmoscopy (an infrared camera
located in the mask, which films eye movements) to observe and quantify the intensity and the frequency
of the nystagmus. If the result is normal, the velocity of the eyes are symmetrical [18]. The test result is
considered abnormal if there is a directional preponderance (left or right eye) of 2°/second or more.



Figure S5. Clinical set up and principle of caloric tests. The patient wears a mask and is seated with the
chair back at an angle 30° from the vertical plan. The lateral semi-circular canal is the only canal tested.
The ears are alternatively irrigated for 30 seconds with 200 mL of cold (30 °C) then hot (44 °C) water.
This irrigation creates a nystagmus. A hot-water irrigation induces an excitation of the vestibule
generating a nystagmus beating toward the stimulated ear, whereas a cold-water irrigation induces an
inhibition of the vestibule generating a nystagmus beating toward the non-stimulated ear. The induced
nystagmus is recorded with videonystagmoscopy until it stops. Lateral canal dysfunction is defined as a
difference of 15% or more between the responses of the two ears [18] .
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