Supplementary Materials: 
Relevance of red blood cell lithium concentration in the management of lithium-treated bipolar and unipolar disorders: a systematic narrative review

Table 1: Summary of areas in which the interest of red blood cell (RBC) lithium (Li) concentration monitoring was explored in the literature
	Article
	Population
	Methods
	Areas in which the interest of Li concentration monitoring was explored in the literature / Comment

	S. A. Ahmadi-Abhari et al. (1998)
	BD: 130 (M: 130, inpatients), with Li alone: 15, with Li + NL: 89
	Li for ≥ 10d, with equal dosage between individuals
	· Li dosage and duration: No correlation with LR
· Co-medication: RBCLC and LR with Li alone > with L + NL. No difference of RBCLC and LR in patients with Li alone vs with Li + Carbamazepine or AXL

	S.-A. Ahmadi-Abhari et al. (2003)
	BD: 68 (including 14 with thyroid SE and 54 without thyroid SE)
	Introduction of Li carbonate, in combination with haloperidol and benzodiazepines. Equally similar doses of Li for all patients. One measurement of LR, RBCLC, PLC
	· SE/toxicity: No difference in RBCLC and LR according to thyroid SE

	S. A. Ahmadi-Abhari et al. (2005)
	BD: 18 (M: 18)
	Li dosage from 900 to 1350 mg/d. Introduction of Li carbonate, with LPLC target > 0,6 mEq/l or allowing clinical response. PLC measured weekly. RBCLC measured at the end of the study. Study duration: 6w.
	· SE/toxicity: Correlation between ESRS2 and AIMS and RBCLC but not with PLC or LR. No correlation between MMSE and RBCLC or LP or LR
· Age: No correlation with RBCLC or LR 
· Duration of MD: No correlation between RBCLC or LR and illness duration or number of M

	Azizabadi-Farahani et al. (1996)
	BD: 66 (with Li alone: 18, with Li + NL: 48)
	Prophylactic Li carbonate 900 to 1200 mg/d in all individuals
	· Age: No correlation with LR
· Gender: No association with LR
· Li Dosage and duration: No association with LR
· Co-medication: RBCLC and LR with Li alone > with L + NL

	Brunswick et al. (1978)
	MD: 15
	> 10 RBCLC and PLC samples (2 hours before and on several occasions in the 7 hours following the morning dose) > 1w after the introduction of Li carbonate (from 300 to 900 mg/d)
	· Compliance: Variations in LR in hours following Li intake
· Pathophysiological mechanisms: Magnitude of inter-individual variations in LR with PLC greater than described in literature

	Catalano et al. (1988)
	UD: 21, BD: 23. R: 17, NR: 27
	Li carbonate with daily doses from 600 to 1200 mg/d. Follow-ups from 9 to 31m (≥ 5 assays for each)
	· Li response: LR during acute thymic episodes < LR during E
· Polarity: The variability of LR was not affected by polarity as a single factor
· Age: No association with mean LR 
· Gender: No association with the variability of LR 
· Duration of MD: No association with LR 

	Cusin C et al. (2002)
	BD: 134 (including 62 with episodes with psychotic features, outpatients), UD: 52 (D: 52, including 11 with psychotic features, outpatients)
	Study duration: 2,5y. Prophylactic Li with PLC between 0,4 and 0,6 mmol/L. Li measurements every 3m
	· Diagnoses: RBCLC and LR: No difference between UD and BD
· Gender: RBCLC in summer > RBCLC in autumn, in women. No difference in men
· Psychotic features: No association with LR
· Family history of MD: No association with LR 
· Seasonality: No significant difference in LR according to seasons 

	Dashti-Khavidaki et al. (2003)
	BD: 70 (inpatients)(17 with diluted urine and 41 with concentrated urine)
	Li carbonate dosage stable for ≥ 7d. One measurement of RBCLC, PLC, and LR
	· SE/toxicity: RBCLC increased  according to renal SE
· Li dosage and duration: No correlation with LR
· Co-medication: LR were significantly lower in patients using carbamazepine associated with Li

	Dashti-Khavidaki et al. (2006)
	BD: 56 (15 with increased QTC and 41 without increased QTC), treated with Li alone or combinated with NL
	Stable dosage of Li carbonate for 7d. One measurement of RBCLC, PLC, and LR
	· SE/toxicity: No difference in LR or RBCLC according to QTC
· Co-medication: NA - No difference in LR according to QTC either in patients treated with Li alone or in patients treated with Li + NL. No direct comparison of RBCLC or LR between patients with Li alone or Li + NL

	Dehpour AR et al. (1998)
	BD: 51 (E: 51), with Li + NL: 36, and with Li alone: 15 (7 with SE, 8 without SE)
	Mean Li duration: 32m. Li carbonate doses: between 900 and 1200 mg/d
	· SE/toxicity: LR in patients on Li alone with SE < with no SE
· Li dosage and duration: No correlation with LR 
· Co-medication: LR with Li + NL < with Li alone 

	Del Vecchio et al. (1981)
	BD: 22 (R: 14, NR 8), UD: 18 (R: 10, NR: 9), CP: 9 (R: 4, NR: 5)
	Li carbonate for over 1y with PLC between 0,6 and 1.2 mEq/l. 1m follow-up. NR defined by thymic relapse or prescription of a psychotropic drug
	· Li response: LR in R > LR in NR
· Diagnoses: No difference of LR between BD, UD and CP
· Family history of MD: Associated with LR (first-degree)
· Pathophysiological mechanisms: Higher frequency of HLA A3 antigen in NR vs R

	Diamond et al. (1982)
	BD: 1 (D, then E)
	Li monotherapy  for 2 y, then Li discontinuation for 2m because of questionable Li response, and RBC and PLC measured for 3w. RBC and plasma choline measurements thereafter.
	· Pathophysiological mechanisms: While RBCLC and PLC were practically null after 2 or 3w, choline concentration in the same red blood cell sample was still high and choline uptake low

	Ehrlich BE et al. (1984)
	BD: 14 (M: 13, D: 1), HC: 4
	Measurement of LR on introduction of Li carbonate 600 mg/d (in 9 individuals who had never received Li or not for > 1m, and in 5 individuals on Li for > 1m. Among these 14 patients, LR measured in 2 patients on and after the introduction of Li
	· Li response: NA (case study of one patient) – LR stability after 1m of Li and no clinical response to Li according to the authors
· Diagnoses: No difference in ratios of influx and efflux rate constants in RBC (which would correspond to LR at steady state according to the authors) in BD vs HC
· Pathophysiological mechanisms: The muscle-to-plasma Li ratio for BD is several times higher than taht for RBC probably because of an inside-negative resting potential considerably higher in muscle than in RBC

	Elizur et al. (1972)
	BD (E: 16, M: 16 and then remission, D: 3 and then remission), UD (E: 8, D: 3 and then remission), one case study (M, inpatient), 1 control (personality disorder)
	Several measures of PLC and RBCLC in 46 patients with BD treated with Li carbonate > 1y (doses between 1 and 1,5 g/d), followed as outpatients (1 follow-up/m if euthymic, 1/w if M or D). Study duration: 5m
	· SE/toxicity: NA (No statistical test). No correlation between RBCLC and PLC and SE during an acute depressive relapse and remission. One case study: neurotoxicity with PLC: 1,01 mEq/l, and LR: 0,61
· Diagnoses: NA (No statistical test). LR would differ between D vs E or control
· Polarity: LR in M < LR in E

	Elizur A et al. (1982)
	BD: 50 (D: 27, M: 10, E: 13), including 17 with neurotoxicity and 33 without
	Introduction Li carbonate (1200 à 1800 mg/d, with target PLC 1.2 mmol/l), after a washout of other psychotropic drugs for 1w
	· SE/toxicity: LR if neurotoxicity > LR if no neurotoxicity
· Polarity: NA – LR if neurotoxicity > LR if no neurotoxicity in patients with D, as well as in those with E. No direct comparison between E and D
· Pathophysiological mechanisms: LR changes accompanied by an increase in the erythrocyte Na/K ratio

	Gengo et al. (1980)
	BD or UD: 7 (E)
	Li carbonate > 2m with PLC within therapeutic range. RBCLC and PLC measured for 3d, then Li stopped for 3d, RBCLC and PLC measured at d3 and d7
	· Compliance: Fluctuations in LR and PLC according to Li dose. Slower return to RBCLC equilibrium after introduction of Li
· Pathophysiological mechanisms: Intersubject variability with intrasubject stability in LR are suggested

	Ghadirian AM, Nair NP, et Schwartz G (1989)
	BD: 103 (E: 103), with Li alone: 20, with Li + NL: 48
	Mean duration of Li carbonate: 5.6y. One measurment of RBCLC, PLC, and LR
	· SE/toxicity: No difference according to hypertension
· Age: No correlation with RBCLC or LR 
· Li dosage: Negative correlation with LR in individuals with hypertension
· Co-medication: NA (No statistical analysis studying Li alone vs Li + NL ) - No difference in RBCLC or LR according to history of hypertension between patients treated with Li alone or Li + NL

	Hashemi, Kheirabadi, et Movahedian (2006)
	BD: 47 (inpatients and outpatients). D: 20, M: 27. Treated with Li alone: 14, with Li + NL: 33
	Li carbonate for ≥ 15d. RBLC and PLC assays in each individual.
	· Polarity: No association with LR
· Age: No correlation with LR
· Gender: LR in women > LR in men
· Li dosage and duration: No association with LR 
· Co-medication: RBCLC with Li alone > RBCLC with Li + NL 

	Johnston BB et al. (1979)
	BD: 49 (E: 49)
	Stabilization on Li for ≥ several m. Several possible Li preparations (Camcolit, Priadel, Phasal, liquid forms). Two visits for assessment of SE and measurements of PLC, RBCLC, and LR
	· SE/toxicity: LR and RBCLC if no SE > if SE
· Gender: No difference depending on whether the Li preparation was Camcolit or Priadel, in men, and in women
· Pathophysiological mechanisms: No difference in LR with Priadel vs Camcolit 

	Johnston BB et al. (1980)
	BD: 44 (D: 11, M: 7, E: 13, mixed features: 3, mild symptomatology no requiring treatment: 10). R: 23, NR: 21.
	Li maintenance treatment at stable doses for > 4m. Routine Li clinic with several measurements of Li concentrations for ≥ 12m
	· Li response: RBCLC in NR < RBCLC in R. No difference in LR between R and NR
· Gender: NA - No direct comparison of RBCLC by gender. RBCLC: R > NR in women, and no difference between R and NR in men
· Pathophysiological mechanisms: Positive correlation between erythrocyte Na-K ATPase activity and RBCLC

	Kim et al. (1978)
	BD: 129 (BDI: 64, BDII with history of hospitalisation: 30, BDII never hospitalised: 20 - D: 33, h: 7, E: 89), UD: 15
	Li carbonate with PLC > 0,5 mEq/l. Several LR determinations during the follow-up (2m)
	· Diagnoses: No difference in LR between BD and UD
· Polarity: LR in D > LR in E, LR in h > LR in E
· Age: No correlation with LR
· Gender: No association with mean LR 
· Family history of MD: LR almost similar in one pair of biologically related individuals
· Co-medication: Mean LR in 24 non euthymic phase with Li + NL or ATD > LR in E with Li alone, but no difference if treated with Li + psychotropic drugs. No difference in mean LR in 12 euthymic patients with non-psychotropic drugs (thyroid hormones or antihypertensives) + Li vs 54 euthymic patients with Li alone.
· Pathophysiological mechanisms: LR characterised by wide range and remarkable stability within individuals

	Knorring et al. (1976)
	UD: 31, BD: 22, CP: 9. E: 62. NR: 26, R: 36.
	Li carbonate for > 4m. Relapses: need for prescription of an ATD or antimanic treatment
	· Li response: No difference in LR or RBCLC between R and NR

	Kocsis et al. (1982)
	BD: 41 (M: 7, D: 12, mixed episode: 3). NR: 16, R: 18, NA: 7 - No conclusion possible due to compliance problems or treatments likely to influence mood)
	Prophylactic Li carbonate for > 22m. ≥ 1 RBCLC and PLC sample for 5m. R: absence of affective symptoms severe enough to warrant additional medication or hospitalization during the entire period of Li maintenance
	· Li response: No difference of LR in R vs NR
· Polarity: No difference in LR in NR with M vs D 
· Co-medication: No difference in mean LR between R and NR before and after exclusion of patients with co-medications (ATD, AXL, NL)

	Lee CR et al. (1975)
	BD: 10, UD: 2
	Li carbonate possibly combined with other psychotropic drugs or ECT
	· Pathophysiological mechanisms: Positive correlation between the PLC and RBCLC, but no linear relationship in most cases

	Lieberman et al. (1985)
	BD: 29 (M: 29)
	Li chloride for ≥ 4m. Measurements of the isotopic abundance of Li-6 and Li-7 in plasma and erythrocytes.
	· Age: No correlation with LR
· Gender: No correlation with LR
· Li dosage and duration: No correlation with LR

	Lyttkens, Söderberg, et Wetterberg (1976)
	BD: 37 (acute thymic episode, or remission), SZ: 16, HC: 16
	BD: Li for ≥ 2m. SZ treated with Li and NL (similar doses as HC). Li monotherapy  for 2w in HC, with a target PLC  between 0,6 and 1.2 mmol/l. Several measurements of PLC and RBCLC
	· Diagnoses: LR in women with BD > LR in HC women 
· Gender: RBCLC in women > in men 
· Pathophysiological mechanisms: RBCLC < PLC and no deviation from a rectilinear relationship between the RBCLC and PLC

	Mallinger, Mallinger, et Himmelhoch (1980)
	D: 20 (BD and UD), HC: 14
	No treatment during the 2w preceding the study. Li carbonate monotherapy for 4 to 6w (doses: 600 to 1800 mg/d). Several in vivo and in vitro RBCLC measurements
	· Diagnoses: NA - No direct comparison of RBCLC between BD, UD or HC. Correlation between in vivo and in vitro RBC, and differences in RBCLC in vitro between BD and HC and between BD and UD are suggested
· Pathophysiological mechanisms: Li distribution values in vivo correlated with the reference incubation Li distribution values, but don't with RBC Li distribution values from the ouabain incubations

	Mallinger et al. (1997)
	BD I: 22 (M or D). R: 10, NR: 8, study exits: 4
	Introduction of Li during an index thymic episode (possibly combined with NL, ATD or AXL). After return to E: stable dosage of maintenance Li for 1m, followed by RBCLC measurement, and maintenance Li (stable dosage for 1y, target PLC: 0,8 to 1 mEq/l)
	· Compliance: NA – Non-objectified treatment intake
· Li response: LR in R > LR in NR
· Pathophysiological mechanisms: Negative correlation between the RBC apparent rate constant for Li efflux and LR for the entire 12m data

	McCoy et al. (1982)
	BD: 49
	Li carbonate > 1 an. ≥ > 4 LR during the last 20m. Calculation of average LR.
	· SE/toxicity: LR < 0,45 associated with hypertension
· Age: No difference in age depending on whether individuals had a LR above or below 0,45
· Gender: No difference in age depending on whether individuals had a LR above or below 0,45

	Meltzer et al. (1976)
	BD: 5 
	Prophylactic and therapeutic Li
	· Pathophysiological mechanisms: Li efflux process are distinct from Na-K pump

	Mendels et Frazer (1973)
	D (UD or BD): 14, including 8 Li Rs and 6 NR.
	Study duration: 1m at most. Li carbonate monotherapy  for > 10d.
	· Li response: LR and RBCLC in R > LR and RBCLC in NR

	Mendlewicz et al. (1978)
	MD: 71 pairs of twin (BD and UD). BD: 42 pairs of twins (E for > 3w: 42)
	Before the start of the study ; prophylactic Li carbonate for ≥ 2y, with PLC measured every 6w between 0,8 and 1.3 mEq/l. Li was stopped for 8d and then reintroduced at 900 mg/d. Then, 3 weekly determinations of LR, RBCLC, and PLC. Relapse: whether additional treatment or hospitalisation was required for M or D during the 2y preceding the study
	· Li response: No difference in LR according to Li response 
· Diagnoses: No difference in LR between BD and UD
· Gender: No association with LR
· Pathophysiological mechanisms: High heritability for the LR

	Nelson et Cohen (1976)
	BD: 4 (M)(case study)
	Case n° 1: Introduction of Li carbonate 900 to 1200 mg/d.
Case n°2: Introduction of Li carbonate 900 to 1200 mg/d. Escalation of Li up to 1500 mg/d based on negligible RBC levels despite therapeutic PLC
Case n’° 3: Li introduction up to 1800 mg, and then reduced to 1200 mg due to high PLC levels
Case n’°4: Li carbonate maintenance treatment increased from 900 to 1800 mg, then reduced again to 900 mg (exact duration unknown) because of PLC dangerously high
	· SE/toxicity: 
Case n°3: RBCLC excessively high while PLC not excessive 
Case n°4: PLC dangerously high before achieving an estimated RBCLC within the target range
· Li response: 
Case n° 1: Although PLC stabilized within the therapeutic target after 7d, resolution of M coincided with a measured increase in LR
Case n° 2: Association between clinical improvement and LR
· Pathophysiological mechanisms: While PLC classically reaches steady-state after 4 to 5d, RBCLC varied greatly

	Ong (1983)
	BD: 35, UD: 5
	Prophylactic Li therapy
	· SE/toxicity: No difference in RBCLC according to SE
· Pathophysiological mechanisms: Li WBC concentrations of Li are higher than in PLC and RBCLC, and correlate with SE whilst PLC or RBCLC do not

	Ostrow DG et al. (1978)
	BDI: 50, BDII: 9, BD on Li: 59, UD: 10, SZ: 10, HC: 30
	Li with steady PLC for ≥ 1w before LR in BD
	· Pathophysiological mechanisms: LR is determined by the phloretin-sensitive Li-Na counterflow

	Pandey et al. (1984)
	BDI, SZ, HC
	No Li treatment for 1 to 2w prior to the study
	· Diagnoses: NA - No direct in vivo measurement. mean LR could be predicted by the mean in vitro ratio and would be higher in BD than in SZ and HC
· Pathophysiological mechanisms: Inverse correlation between LR and uphill Lit efflux, and also phloretin-sensitive Li efflux

	Pradhan et Channabasavanna (1983)
	BD: 22
	Prophylactic Li for > 2y. Target PLC between 0,8 and 1.2 mmol/l
	· Li response: No difference in RBCLC between R and NR
· Li dosage: Correlation with RBCLC 
· Pathophysiological mechanisms: Correlation between RBCLC and PLC

	Ramsey et al. (1979)
	BD: 49 (inpatients: 37, outpatients: 35 - D: 33, M: 16), UD: 23 (D: 23), HC: 7
	Several samples taken over a period of 1m in inpatients and 2m in outpatients. Li carbonate treatment in HC (for 15d) and in patients with PLC > 0,6 mmol/l
	· Diagnoses: Mean LR: BD > UD, BD > HC, no difference between UD and HC
· Polarity: LR: No difference between BD with D, and BD with M
· Gender: No association with LR 

	Rihmer et al. (1982)
	BD: 45, outpatients (BDI: 26, BDII: 19). R: 45 (no thymic episode for ≥ 2m prior to study entry) 
	Prophylactic Li (0,75 mg to 1g/d) started ≥ 3w before LR measurements. Follow-up for 2y (> 3 blood samples per patient)
	· Li response: Mean LR in R > Mean LR in NR
· Diagnoses: Mean LR in BDII > in BDI
· Family history of MD: Association with LR 

	Rihmer et al. (1983)
	122 patients ; SZ (inpatients): 14, SZA: 22 (outpatients), BD (outpatients): 86 (BDI: 63, BDII: 23).
	Li carbonate for > 3w (between 0,75 and 1.5 g/d before the first RBCLC measurement). PLC > 0,5 mmol/l. Calculation of mean LR for each individual. 
	· Diagnoses: Mean LR: BD > SZA, BD > SZ, no difference between BDI and BDII.
· Gender: No association with mean LR 
· Family history of MD: Associated with LR (first or second-degree) 

	Rosa AR et al. (2007)
	BD: 99 (E: 71, h: 11, D: 17)
	Li > 1m. One measurement  of RBCLC
	· Compliance: Positive correlation between RBCLC and LKT, and with MARS. Negative correlation between RBCLC and LAQ, LAQ5
· Polarity: No difference in RBCLC between E vs h, nor between E vs D
· Age: No correlation with RBCLC
· Gender: No association with RBCLC
· Co-medication: No difference in RBCLC with cardiological treatments (Verapamil, Hydrochlorothiazide) and anti-inflammatory treatments (Diclofenac)

	Ryan, Richards, et Lee (1989)
	BD: 53, SZA: 42, atypical psychosis: 6, organic affective disorder: 5, UD: 2, SZ: 3, and schizophreniform disorder: 2. Patients treated with Li + NL: 85, with Li alone: 10
	All patients were treated with Li. Measurement of > 3 LR in the last 18m, with PLC > 0,3 mEq/l
	· Diagnoses: No difference in mean LR according to diagnosis
· Ethnicity: Association between LR and ethnic differences
· Co-medication: LR if NL + Li > LR if Li monotherapy 
· Pathophysiological mechanisms: LR stable over time, supporting that the LR reflects intrinsic factors

	J. Rybakowski et al. (1978)
	BD: 79, UD: 34, HC: 49
	Patients were treated with Li carbonate. Among the HC, 21 received Li carbonate for ≥ 3w (600 to 1200 mg/d to obtain a target PLC between 0,6 and 1,2 mmol/L), and all other drugs were stopped 7d beforehand. For each HC: two blood tests per w between d7 and d21
	· Diagnoses: Mean LR in BD > mean LR HC, no difference in mean LR between UD and HC
· Gender: No significant difference in LR between men and women

	J. K. Rybakowski et al. (1989)
	BD: 27 (E: 27)

	Prophylactic Li for >1,7y. RBCLC and PLC measurements, and LR calculations
	· Gender: No significant difference in LR between men and women
· Pathophysiological mechanisms: Correlation between the activity of Li-Na countertransport and LR

	Sampath et al. (1980)
	BD: 35 (M: 35)
	Li carbonate doses between 1000—1800 mg, so that after a 5d period PLC reached 1 mEq/l to 1,4 mEq/l. Response to Li: 21d after the PLC had reached ≥  1 mEq/l, and no need for any additional drugs for maintenance of E, with normal sleep for ≥ 72 h after stoppage of medication other than Li
	· Li response: LR in R > LR in NR 

	Schreiner et al. (1979)
	BDI: 9, BDII: 4, UD: 2 
	≥ 3 RBCLC and PLC
	· Pathophysiological mechanisms: Correlation between Li efflux constant and LR (intercept y)

	Strickland et al. (1995)
	BD: 34 (E: 34)
	Prophylactic Li carbonate (between 600 and 2400 mg/d), with PLC between 0,22 and 1.10 mmol/l. Measurement of RBCLC, PLC, and calculation of LR ≥ three times, with an interval of 1w between each
	· Gender: No association with LR 
· Ethnicity: Association between LR and ethnic differences

	Swann AC et al. (1987)
	BD: 14 (M:14)
	First, 15d of placebo, then 15d of Li, with a target PLC between 1 and 1,5 mmol/l.
At the start of the study; 4 individuals were taking Li, 4 others were no longer on Li for ≥  1m and less than 6m, 6 others were no longer on Li for > 6m
	· Li response: LR in R > LR in NR
· Polarity: Negative correlation between LR and Mania Diagnostic and Severity Scale. 
· Li duration: NA - No difference in LR at d5 between individuals treated by Li since the start of the study and those treated by Li before the start of the study. No statistical analysis investigating associations between Li duration and RBCLC or LR otherwise
· Pathophysiological mechanisms: Negative correlation between RBC Li and urinary 3-methoxy-4-hydroxyphenylglycol excretion. Changes in the sensitivity of behavior and catecholamine function to Li during treatment are suggested. 

	Swann AC et al. (1990)
	BD: 14 (M: 14, inpatients)
	Placebo for 2w, followed by several RBCLC and PLC measurements for 24h after a single oral dose of Li carbonate (900 mg)
	· Age: No correlation with RBCLC and LR
· Gender: The time of the maximal RBCLC was later in women
· Pathophysiological mechanisms: Negative correlation between LR and norepinephrine/epinephrine

	Szentistvanyi et Janka (1979)
	BD: 22 (E: 22), UD; 17 (E: 22), psychiatric controls (AUD or SZ): 28
	Duration of Li carbonate: between 4 and 32m (> 1y in BD). Study duration: 6m
	· Diagnoses: LR in BD > LR in psychiatric controls, LR in UD > LR in psychiatric controls. RBCLC: No difference between UD or BD vs psychiatric controls
· Pathophysiological mechanisms: Positive correlation between RBCLC and values of the Na-dependent Li efflux

	Szentistvanyi, Janka, et Rimanoczy (1980)
	UD: 30, BD: 52, psychiatric controls (SZ, AUD, or behaviour disorders): 58
	Prophylactic Li in all individuals (for > 1y for BD and UD)
	· Diagnoses: LR in BD and UD > LR in psychiatric controls, no difference between BD and UD. RBCLC in BD > RBCLC in psychiatric controls. No difference in RBCLC between UD vs psychiatric controls, nor between UD and BD
· Pathophysiological mechanisms: Correlation between LR and the values of Na-dependent Li transport

	Verbanck et Mendlewicz (1981)
	Twins with BD: 50 (E: 50). "Discordance": if phenotypic differences, "Concordance": if similarities
	Li interrupted for 8d, then reintroduction (900 mg/d). Three weekly determinations of RBCLC, PLC and LR

	· Family history of MD: LR in concordant twins > LR in discordant twins
· Pathophysiological mechanisms: Membrane anomalies in vulnerable genetically determined individuals with MD are suggested

	Von Knorring et al. (1976)
	BD: 28 (M: 4, D: 3, E: 21), UD: 33 (D: 5, E: 28), CP: 18 (Phase of illness: 8, E: 10)
	RBCLC measurements in 59 patients with prophylactic Li treatment, and in 20 patients with Li treatment for acute phase of illness. Study duration: 1m
	· Li response: No difference in LR between remission phases and acute thymic episodes
· Diagnoses: No difference in LR between patients in different diagnostic subgroups
· Polarity: No difference in LR between E and D or M
· Age: No correlation with LR
· Gender: No correlation with LR 
· Li dosage and duration: No correlation with LR

	White et al. (1979)
	BD: 5 (M or mixed), SZA: 5 (M or D), SZ: 7
	Li introduced > 5d before the start of the study
	· Diagnoses: No difference in LR or RBCLC between individuals with BD, SZ or SZA
· Pathophysiological mechanisms: Mean RBCLC > mean CSF Li concentration

	Yassa, Nair, et Kraus (1984)
	BD: 1 ®
	PLC, RBCLC and ratio, followed for > 10y. Patient considered as Li R (under Li carbonate between 300 and 600 mg) due to absence of major relapse requiring hospitalisation since introduction of Li
	NA (case study of one patient)  
· Compliance: Low PLC and higher RBCLC and ratio than expected
· Li response: Patient considered as R with high LR, and low PLC.

	Zaremba D et Rybakowski J (1986)
	BD: 46 (E: 46), HC: 20 

	Prophylactic li carbonate for ≥ 2y (500 to 2000 mg/d)

	· Gender: LR in women with BD > LR in men with BD
· Pathophysiological mechanisms: In BD on prophylactic Li, LR showed inverse correlation with the activity of Li-Na countertransport but did not correlate with furosemide·sensitive Li-K cotransport or with passive Li efflux

	Zerbi, Fenoglio, et Tosca (1975)
	UD: 9 (D: 9)
	Introduction of Li carbonate up to 1200 mg
	NA - (No statistical test)
· SE/toxicity: No correlation between PLC and RBCLC and EEG (no statistical test)
· Li response: NA - Trend in association between clinical improvement and LR at d28



[bookmark: _Hlk158824743]AIMS: Abnormal Involuntary Movement Scale, ATD: Antidepressants, AUD: Alcohol Use Disorder, AXL: Anxiolytics, BD: Bipolar Disorder, BDI: Bipolar Disorder type 1, BDII: Bipolar Disorder type 2, Co-medication: Co-medication with neuroleptics or other treatments, CP: Cycloid psychotics. D: Depressive Episode, d: Days, Diagnoses: Differences according to the type of mood disorder, E: Euthymia phase, ESRS: Extrapyramidal Symptoms Rating Scale, h: Hypomanic episode, HC: Healthy Controls, K: Potassium, LAQ: Lithium Attitudes Questionnaire, LAQ5: Lithium Attitudes Questionnaire, Question 5, assess denial of the severity of the illness, Li: Lithium, Li response: Prediction of Lithium response/therapeutic efficacy, LKT: Lithium Knowledge Test, LR: Lithium Ratio, M: Manic episode, m: Months, MARS: Medication Adherence Rating Scale, MD: Mood Disorder, MMSE: Mini Mental Status Examination, NA: Not Available, i.e. no possible conclusion from this article, Na: Sodium, NL: Neuroleptics, NR: Non-responder to Lithium, PLC: Plasma Lithium Concentration, Polarity: Differences according to the polarity of mood episodes, QTC: Corrected QT, RBCLC: Red Blood Cell Lithium Concentration, R: Responder to Lithium, SE: Side effects, SZ: Schizophrenia, SZA: Schizoaffective disorder, UD: Unipolar Disorder, WBC: White Blood Cells, w: week, y: year
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RBCLC and LR in patients wi


th


 


Li alone vs


 


with Li 


+ 


Carba


maz


epine o


r


 


AXL


 


S.


-


A. Ahmadi


-


Abhari et al. 


(


2003)


 


BD: 68 (including 14 


with thyroid 


S


E


 


and 


54 without thyroid 


S


E


)


 


Introduction of L


i carbonate


, in 


combination with 


h


aloperidol and 


benzodiazepines. 


E


qually similar doses 


of 


Li 


for all patients.


 


One measurement 


of LR, RBCLC, PLC


 


-


 


SE/toxicity


:


 


No difference in RBCLC and LR according to thyroid 


SE


 


S. A. Ahmadi


-


Abhari et al. 


(


2005)


 


BD


:


 


18 (M


:


 


18)


 


Li dosage from 900 to 1350 mg/


d. 


Introduction of Li


 


carbonate


, with LPLC 


target 


>


 


0


,


6 


mEq/l


 


or 


allowing 


clinical 


response


. 


PLC measured weekly. 


RBCLC measured at the end of the 


study.


 


Study duration: 


6


w


.


 


-


 


SE/toxicity


:


 


Correlation between ESRS2 and AIMS and RBCLC but not with 


PLC or LR. No correlation between MMS


E


 


and RBCLC or LP or LR


 


-


 


Age


:


 


No correlation with RBCLC or LR 


 


-


 


Duration of MD


:


 


N


o 


correlation between 


RBCLC 


or 


LR 


and 


illness duration or 


number of 


M


 


Azizabadi


-


Farahani et al. 


(


1996)


 


BD: 66


 


(with Li alone


:


 


18, with Li + NL


:


 


48)


 


Prophylactic Li carbonate 900 to 1200 


mg/d in all 


individuals


 


-


 


Age


:


 


No 


correlation


 


with


 


LR


 


-


 


Gender


:


 


No association 


with


 


LR


 


-


 


Li 


D


osage and duration


:


 


No association 


with


 


LR


 


-


 


Co


-


medication


:


 


RBCLC and LR with Li alone 


> 


with L + NL


 


Brunswick et al. 


(


1978)


 


MD


:


 


15


 


>


 


10 RBCLC and PLC samples (2


 


hours 


before and on several occasions in the 7


 


hours following the morning dose) 


>


 


1


w


 


after the introduction of 


Li


 


carbonate 


(from 300 to 900 mg/d)


 


-


 


Compliance


:


 


Variations in 


LR 


in 


hours 


followin


g


 


Li intake


 


-


 


Pathophysiological mechanisms


:


 


Magnitude of inter


-


individual variation


s


 


in LR 


with PLC greater than 


des


cribed in 


literature


 


Catalano et al. 


(


1988)


 


UD: 21, BD: 23


. R


:


 


17, 


N


R


:


 


27


 


Li


 


carbonate 


w


ith


 


daily doses from 600 to 


1


200 mg


/


d


.


 


Follow


-


up


s


 


from 9 to 31


m


 


(


=


 


5


 


assay


s


 


for each)


 


-


 


Li response


:


 


LR


 


during acute thymic episodes 


<


 


LR during 


E


 


-


 


Polarity


:


 


The variability of LR was not affected by polarity as a single factor


 


-


 


Age


:


 


No association


 


with mean LR 


 


-


 


Gender


:


 


No association 


with the


 


variability of LR 


 


-


 


Duration of 


MD


:


 


No a


ssocia


tion with LR 


 


Cusin C et al. 


(


2002)


 


BD: 134 (including 62 


with episodes with 


psychotic features, 


outpatients), UD: 5


2


 


(D: 5


2


, 


including 11 


with psychotic 


feat


ures


, outpatients)


 


Study duration: 2


,5


y


. Prophylactic 


L


i with 


PLC between 0


,


4 and 0


,


6 mmol/L. Li 


measure


ments


 


every 3


m


 


-


 


Diagnoses


:


 


RBCLC and LR: No difference between 


UD


 


and BD


 


-


 


Gender


:


 


RBCLC


 


in summer > 


RBCLC 


in autumn, in women. No difference in 


men


 


-


 


Psych


otic features


:


 


No association with LR


 


-


 


Fam


ily


 


histor


y


 


of MD


:


 


No 


association with


 


LR 


 


-


 


S


easonali


ty


:


 


N


o significant difference in 


LR


 


according to seasons 


 


Dashti


-


Khavidaki 


et al. 


(


2003)


 


BD: 70 


(inpatients)


(17 


w


ith


 


diluted urine and 


41 


with


 


concentrated 


urine)


 


Li 


carbonate 


dosage stable for 


=


 


7


d


. One 


measurement of RBCLC, 


PLC


, and LR


 


-


 


SE/toxicity


:


 


RBCLC increased  according to renal 


S


E


 


-


 


Li 


dosage and duration


:


 


No correlation


 


wi


th 


LR


 


-


 


Co


-


medication


:


 


LR were significantly lower in


 


patients using carbamazepine


 


associated 


with Li


 


Dashti


-


Khavidaki 


et al. 


(


2006)


 


BD: 56 (15 with 


increased 


QT


C


 


and 


41 without increased 


QT


C


)


, treated 


with


 


Li 


alone or combinat


ed


 


with 


NL


 


Stable dosage of Li 


carbonate 


for 7


d


. 


One measurement of RBCLC, 


P


L


C, and 


LR


 


-


 


SE/toxicity


:


 


N


o difference in LR or RBCLC 


according to


 


QT


C


 


-


 


Co


-


medication


:


 


NA


 


-


 


No difference in LR according to QTC either in patients 


treated with Li alone or in patients treated with Li + NL. No direct comparison of 


RBCLC or LR between patients with Li alone or Li + NL


 


Dehpour AR et al. 


(


1998)


 


BD


:


 


51 (E


:


 


51)


, 


with


 


Li 


+ NL


:


 


36


, and 


with


 


Li 


alone


:


 


15 


(7 with SE, 


8 without SE)


 


Mean 


Li 


duration


: 32


m


. Li 


carbonate 


doses: between 900 and 1200 mg


/d


 


-


 


SE/toxicity


:


 


LR 


in 


patients on Li alone


 


with 


SE 


< with


 


no 


S


E


 


-


 


Li 


dosage and duration


:


 


No corre


lation with LR 


 


-


 


Co


-


medication


:


 


L


R with Li + NL < with Li alone 


 


Del Vecchio et al. 


(


1981)


 


BD: 22 (R: 14, NR 8), 


UD: 18 (R: 10, NR: 9), 


CP: 9 (R: 4, NR: 5)


 


Li carbonate for over 


1y 


with PLC 


between 


0,


6 and 1.2 


mEq/l


. 


1m 


follow


-


up. 


NR


 


defined by thymic relapse or 


prescription of a psychotropic drug


 


-


 


L


i res


ponse


:


 


LR


 


in R 


> LR in


 


NR


 


-


 


Diagnoses


:


 


No difference of LR between BD, UD and CP


 


-


 


Family history


 


o


f MD


:


 


Associated 


wi


th L


R (


first


-


degree


)


 


-


 


Pathophysiological mechanisms


:


 


Higher frequency of HLA A3 antigen in NR vs 


R


 


Diamond et al. 


(


1982)


 


BD: 1 (


D


, then 


E)


 


Li 


monotherapy 


 


for 2 y


, then Li 


discontinuation for 2


m


 


because of 


questionable 


Li 


response, 


and


 


RBC and 


PLC measured for 3w


. RBC and plasma 


choline measurement


s


 


thereafter.


 


-


 


Pathophysiological mechanisms


:


 


While RBCLC and PLC were practically null 


after 2 or 3


w, 


choline concentration in the same red blood cell sample was still 


high and choline uptake low


 


Ehrlich BE et al. 


(


1984)


 


BD


:


 


14 (M


:


 


13, D


:


 


1), 


HC


:


 


4


 


Measurement of LR on introduction of Li 


carbonate 600 mg


/d


 


(


in 9 individuals who 


had never received Li or not for 


> 


1


m


, 


and in 5 individuals on Li 


for 


>


 


1


m


. 


Among these 14 patients, LR measured 


in 2 patients 


on and after


 


the introduction 


of Li


 


-


 


Li response


:


 


NA (c


ase study of one patient


) 


–


 


LR 


stability after 1m of Li and n


o 


clinical response to Li according to the authors


 


-


 


Diagnoses


:


 


No difference in ratios of influx and efflux rate constants in RBC 


(which would correspond to LR at steady state according to the authors) in BD 


vs HC


 


-


 


Pathophysiological mechanisms


:


 


The muscle


-


to


-


plasma Li ratio for BD is 


several times higher than 


taht 


for RBC probably because of an inside


-


negative 


resting potential considerably higher in muscle than in RBC


 


Elizur et al. 


(


1972)


 


B


D (E


: 


16, M


: 


16 and 


then remission, D


: 


3 


and then remission), 


Several 


measures


 


of PLC and RBCLC 


in 


46 patients with BD treated with Li


 


ca


rbonate


 


> 1


y


 


(doses between 1 and 


-


 


SE/toxicity


:


 


NA (No statistical test


).


 


No correlation between RBCLC and 


PLC


 


and 


SE


 


during an acute depressive relapse and remission


. One case study


:


 


neurotoxicity with PLC


:


 


1,01 


mEq/l


, and LR


:


 


0,61


 




Supplementary Mat erials :    R elevance of red blood cell  l ithium   concentration in the management of  l ithium - treated bipolar and unipolar disorders: a systematic  narrative  review   1       Table   1 :  S ummary   of areas in which the interest of  red blood cell  ( RBC )   l ithium   (Li)  concentration  monitoring  was explored in the literature  

Article  Population  Methods  A reas in which the interest of Li   concentration monitoring  was  explored in the  literature   /  Com ment  

S. A. Ahmadi - Abhari et al.  ( 1998)  BD: 130 (M: 130,  inpatients ) , with Li  alone :   15, with Li +  N L :   89  Li for  =   10 d , with equal dosage between  individuals  -   Li  dosage and duration :   No correlation with LR   -   Co - medication :   RBCLC and LR with Li alone  >   with L + NL . No difference of  RBCLC and LR in patients wi th   Li alone vs   with Li  +  Carba maz epine o r   AXL  

S. - A. Ahmadi - Abhari et al.  ( 2003)  BD: 68 (including 14  with thyroid  S E   and  54 without thyroid  S E )  Introduction of L i carbonate , in  combination with  h aloperidol and  benzodiazepines.  E qually similar doses  of  Li  for all patients.   One measurement  of LR, RBCLC, PLC  -   SE/toxicity :   No difference in RBCLC and LR according to thyroid  SE  

S. A. Ahmadi - Abhari et al.  ( 2005)  BD :   18 (M :   18)  Li dosage from 900 to 1350 mg/ d.  Introduction of Li   carbonate , with LPLC  target  >   0 , 6  mEq/l   or  allowing  clinical  response .  PLC measured weekly.  RBCLC measured at the end of the  study.   Study duration:  6 w .  -   SE/toxicity :   Correlation between ESRS2 and AIMS and RBCLC but not with  PLC or LR. No correlation between MMS E   and RBCLC or LP or LR   -   Age :   No correlation with RBCLC or LR    -   Duration of MD :   N o  correlation between  RBCLC  or  LR  and  illness duration or  number of  M  

Azizabadi - Farahani et al.  ( 1996)  BD: 66   (with Li alone :   18, with Li + NL :   48)  Prophylactic Li carbonate 900 to 1200  mg/d in all  individuals  -   Age :   No  correlation   with   LR   -   Gender :   No association  with   LR   -   Li  D osage and duration :   No association  with   LR   -   Co - medication :   RBCLC and LR with Li alone  >  with L + NL  

Brunswick et al.  ( 1978)  MD :   15  >   10 RBCLC and PLC samples (2   hours  before and on several occasions in the 7   hours following the morning dose)  >   1 w   after the introduction of  Li   carbonate  (from 300 to 900 mg/d)  -   Compliance :   Variations in  LR  in  hours  followin g   Li intake   -   Pathophysiological mechanisms :   Magnitude of inter - individual variation s   in LR  with PLC greater than  des cribed in  literature  

Catalano et al.  ( 1988)  UD: 21, BD: 23 . R :   17,  N R :   27  Li   carbonate  w ith   daily doses from 600 to  1 200 mg / d .   Follow - up s   from 9 to 31 m   ( =   5   assay s   for each)  -   Li response :   LR   during acute thymic episodes  <   LR during  E   -   Polarity :   The variability of LR was not affected by polarity as a single factor   -   Age :   No association   with mean LR    -   Gender :   No association  with the   variability of LR    -   Duration of  MD :   No a ssocia tion with LR   

Cusin C et al.  ( 2002)  BD: 134 (including 62  with episodes with  psychotic features,  outpatients), UD: 5 2   (D: 5 2 ,  including 11  with psychotic  feat ures , outpatients)  Study duration: 2 ,5 y . Prophylactic  L i with  PLC between 0 , 4 and 0 , 6 mmol/L. Li  measure ments   every 3 m  -   Diagnoses :   RBCLC and LR: No difference between  UD   and BD   -   Gender :   RBCLC   in summer >  RBCLC  in autumn, in women. No difference in  men   -   Psych otic features :   No association with LR   -   Fam ily   histor y   of MD :   No  association with   LR    -   S easonali ty :   N o significant difference in  LR   according to seasons   

Dashti - Khavidaki  et al.  ( 2003)  BD: 70  (inpatients) (17  w ith   diluted urine and  41  with   concentrated  urine)  Li  carbonate  dosage stable for  =   7 d . One  measurement of RBCLC,  PLC , and LR  -   SE/toxicity :   RBCLC increased  according to renal  S E   -   Li  dosage and duration :   No correlation   wi th  LR   -   Co - medication :   LR were significantly lower in   patients using carbamazepine   associated  with Li  

Dashti - Khavidaki  et al.  ( 2006)  BD: 56 (15 with  increased  QT C   and  41 without increased  QT C ) , treated  with   Li  alone or combinat ed   with  NL  Stable dosage of Li  carbonate  for 7 d .  One measurement of RBCLC,  P L C, and  LR  -   SE/toxicity :   N o difference in LR or RBCLC  according to   QT C   -   Co - medication :   NA   -   No difference in LR according to QTC either in patients  treated with Li alone or in patients treated with Li + NL. No direct comparison of  RBCLC or LR between patients with Li alone or Li + NL  

Dehpour AR et al.  ( 1998)  BD :   51 (E :   51) ,  with   Li  + NL :   36 , and  with   Li  alone :   15  (7 with SE,  8 without SE)  Mean  Li  duration : 32 m . Li  carbonate  doses: between 900 and 1200 mg /d  -   SE/toxicity :   LR  in  patients on Li alone   with  SE  < with   no  S E   -   Li  dosage and duration :   No corre lation with LR    -   Co - medication :   L R with Li + NL < with Li alone   

Del Vecchio et al.  ( 1981)  BD: 22 (R: 14, NR 8),  UD: 18 (R: 10, NR: 9),  CP: 9 (R: 4, NR: 5)  Li carbonate for over  1y  with PLC  between  0, 6 and 1.2  mEq/l .  1m  follow - up.  NR   defined by thymic relapse or  prescription of a psychotropic drug  -   L i res ponse :   LR   in R  > LR in   NR   -   Diagnoses :   No difference of LR between BD, UD and CP   -   Family history   o f MD :   Associated  wi th L R ( first - degree )   -   Pathophysiological mechanisms :   Higher frequency of HLA A3 antigen in NR vs  R  

Diamond et al.  ( 1982)  BD: 1 ( D , then  E)  Li  monotherapy    for 2 y , then Li  discontinuation for 2 m   because of  questionable  Li  response,  and   RBC and  PLC measured for 3w . RBC and plasma  choline measurement s   thereafter.  -   Pathophysiological mechanisms :   While RBCLC and PLC were practically null  after 2 or 3 w,  choline concentration in the same red blood cell sample was still  high and choline uptake low  

Ehrlich BE et al.  ( 1984)  BD :   14 (M :   13, D :   1),  HC :   4  Measurement of LR on introduction of Li  carbonate 600 mg /d   ( in 9 individuals who  had never received Li or not for  >  1 m ,  and in 5 individuals on Li  for  >   1 m .  Among these 14 patients, LR measured  in 2 patients  on and after   the introduction  of Li  -   Li response :   NA (c ase study of one patient )  –   LR  stability after 1m of Li and n o  clinical response to Li according to the authors   -   Diagnoses :   No difference in ratios of influx and efflux rate constants in RBC  (which would correspond to LR at steady state according to the authors) in BD  vs HC   -   Pathophysiological mechanisms :   The muscle - to - plasma Li ratio for BD is  several times higher than  taht  for RBC probably because of an inside - negative  resting potential considerably higher in muscle than in RBC  

Elizur et al.  ( 1972)  B D (E :  16, M :  16 and  then remission, D :  3  and then remission), Several  measures   of PLC and RBCLC  in  46 patients with BD treated with Li   ca rbonate   > 1 y   (doses between 1 and -   SE/toxicity :   NA (No statistical test ).   No correlation between RBCLC and  PLC   and  SE   during an acute depressive relapse and remission . One case study :   neurotoxicity with PLC :   1,01  mEq/l , and LR :   0,61  

