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Patient| Classification of | Duration of

age | lithium toxicity

lithium
treatment

Initial
lithium
level

Repeat
lithium
level

Home meds
(excluding lithium)

Presenting symptoms

EKG findings

Treatment

Outcomes

Akhigbe Acute on Chronic Not reported | Lisinopril Syncope Junctional escape rhythm with | Observation Not reported
etal. retrograde p-waves
Ataallah 42| Acute on Chronic na 055 | Not reported | Not reported Dizziness and fatigue Sinus bradycardia with non- | Observation Recovered
etal. specific t-wave inversions
Ben Fredj 35 | At 7 days 03 | Not reported | Valproic acid, haloperidol, | Asymptomatic bradycardia | Sinus bradycardia Observation Recovered
etal lorazepam
Bogin et al. 61 | Acute on Chronic nja 257 | Not reported | Lisinopril Dyspnea, confusion, and fatigue | Sinus bradycardia with escape | Observation, inotropic | Recovered
capture bigeminy support
Bravo et al. 68 Acute on Chronic 12 years 167 092 Carbamazepine, ‘Tremor, hypokinesia Sinus bradycardia, sinus arrest, | Observation, Recovered
pipamperone, zopiclone, and intermilttent complete av | vasopressor support
mirtazapine, rofecoxcib block
Chen et al. 76 Acute on Chronic 5 years 5 13 Losartan, perphenezine Ataxia, anorexia Sinus bradycardia with Hemodialysis Recovered
ventricular escape rhythm,
non-specific st-1 segment
changes
Dahan et al. 61 | Chronic 9 years 12 07 | Venlafaxine cr, clonazepam, | Global weakness, tremors Sinus bradycardia with non- | Pacemaker Recovered
risperidone, specific t-wave inversions (permanent)
Demirtas 82 Acute on Chronic 20 years 13 002 Quetiapine, ramipril, ‘Weakness, fatigue, di, Sinus bradycardia Pacemaker Recovered
etal. levodopa/benserazide, ‘palpitations (temporary)
ibandronic acid
Farag et al. 75 | Acute on Chronic 20 years 213 | Not reported | Not reported Syncope and collapse Narrow-complex junctional | Observation Recovered
bradycardia
Goldberger 43 Acute on Chronic > 1 year 364 041 Naproxen, amitriptyline, | Hypothermia Sinus bradycardia and type ii | Hemodialysis Recovered
‘mirtazapine sa block sinoatrial block with
an intermittent 2:1 conduction
pattern, with non-specific t-
wave flattening
Gupta et al. 55 | Acute on Chronic nja 21 Not reported | Raminpri, aspirin, Nausea, vomiting, syncope | Junctional escape rhythm with | Pacemaker Recovered
clopidogre, carbamazepine sinus arrest (temporary)
Hagman 75 | Chronic 2 years 03 | Not reported | Levopromazine, Fatigue, repeated syncope Sinus bradycardia, sinus arrest, | Observation Recovered
etal. thioridazine, digoxin and junctional escape rhythm,
non-specific t-wave changes, st
segment i
Hagman 63 | Chronic 6 years 11 Not reported | Chlorpromazine, haloperidol | Repeated syncope Sinus bradycardia, episodes of | Observation Recovered
etal. asystole without junctional
escape rhythm
Hussain 81| Acute on Chronic nja 27 12 |None Syncope and collapse Sinus bradycardia and pves | Inotropic support, | Recovered
etal. with conversion to atrial pacemaker

fibrillation, t-wave inversion in
inferior leads

(temporary)

(Continued)
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Tissue IRE threshold (V/cm) References

Nerve 3,800 Lietal 22)

VSMC 1,750 Maor et al. (23)
RBC 1,600 Bao et al. (24)

Liver 700 Sano et al. (25)
Kidney 600 Neal et al. (26)
Pancreas 500 Arena et al. (27)
Myocardium 400 Kaminska et al. (28)

VSMC. vascular smooth muscle cell: RBC. red blood cell.
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Identification

Screening

Included

Records identified from:
Databases (n = 3): Records removed before screening: |

PubMed (n = 141) :
Web of Science (n = 83) Duplicate records (n =321)

EmBase (n = 893)

Records screened
(n =799)

| Reports sought for retrieval Reports not retrieved |

(n=-118) (n - 56)

Records excluded
(n=681)

Reports excluded:
| Reports assessed for eligibility Did not reportappropriate lithium
)

- toxicity level (n = 8)
(n=62 Could not access (n = 4)
Retrospective cohort pooled data (n = 1)

New studies included in review
(n=49)
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A: Anatomically authorized area
of His bundle (red oval for
atrioventricular node) ;

B:HE staining showed necrosis of
cardiomyocytes:

C:Masson staining showed that the
bundle cells were disordered and
larger than the normal working
cardiomyocytes, with elongated
strips.no obvious damage.






OPS/images/fcvm-11-1426920/fcvm-11-1426920-g009.jpg





OPS/images/fcvm-11-1426920/fcvm-11-1426920-g010.jpg





OPS/images/fcvm-11-1426920/fcvm-11-1426920-g002.jpg
[z






OPS/images/fcvm-11-1426920/fcvm-11-1426920-g003.jpg





OPS/images/fcvm-11-1426920/crossmark.jpg
(®) Check for updates.





OPS/images/fcvm-11-1426920/fcvm-11-1426920-g001.jpg
.

‘\

— e /O

Contact Force Sensing PFA Catheter pressure sensor head end

Cardiac Pulsed Field Generator Cardiac 3D Navigation System





OPS/images/fcvm-11-1426920/fcvm-11-1426920-g006.jpg
EGM

100.0

1 1

2 3

Time (min)





OPS/images/fcvm-11-1426920/fcvm-11-1426920-g007.jpg





OPS/images/fcvm-11-1426920/fcvm-11-1426920-g004.jpg





OPS/images/fcvm-11-1426920/fcvm-11-1426920-g005.jpg
—. Recovery time

Omin 1min 2min






OPS/images/fcvm-11-1518297/fcvm-11-1518297-t001.jpg
n (% of total) Thyroid testing in the ED No thyroid testing in the ED p-value
174 (35.8) 312 (64.2
Female, n (%) 212 (43.6) 76 (43.6) 136 (43.6)
Median age, years median (IQR) 731 (62.6-79.8) 693 (56.4-76.8) 75.0 (66.5-809)
Age groups, n (%)
<60 years 98 (202) 54 (31.0) 44 (14.1)
61-70 years 98 (202) 36 (20.7) 62(199)
71-80 years 175 (36.0) 57 (32.8) 118 (37.8)
280 years 115 (23.7) 27 (15.5) 88 (28.2)
C idities and CVRF, n (%)
Heart failure 82 (16.9) 25 (14.4) 57 (18.3)
Ischemic heart disease 91 (187) 32 (184) 59 (18.9)
Diabetes mellitus type 2 72 (148) 19 (10.9) 53 (17.0)
Hypertension 307 (632) 98 (56.3) 209 (67.0)
Smoking® 61 (139) 23 (14.2) 38 (13.7)
Obesity (BMI >30 kg/m?)® 146 (34.8) 59 (38.8) 87 (326)
1-year mortality, (%) 42 (86) 14 (8.0) 28 (9.0)
Heart rate, beats/min mean (SD) 124 (30) 127 (29) 122 (31)
ECG rhythm, n (%)
Atrial fibrillation 400 (82.3) 138 (79.3) 262 (84.0)
Atrial flutter 84 (173) 36 (20.7) 48 (154)
Pacemaker rhythm 2(04) 0(0) 2 (0.6)
Laboratory findings
hsTnT, ng/L median (IQR)* 17 (9-28) 16 (9-25) 18 (9-28)
NT-pro-BNP, ng/L median (IQR)* 1,825 (658-4,143) 1,410 (485-3,982) 2,030 (840-4,235)
TSH, mIE/L median (IQR) - 17 (12-29) -
£T4, pmol/L. median (IQR) - 164 (150-18.1)

L median (IQR)* 144 (133-154) 146 (136-154) 143 (132-154) 0078
CRP, mg/LL median (IQR)" 25 (25-10)" 25 (25-14) 25 (25-8)" 0023
Creatinine, pmol/L median (IQR)* 81 (69-97) 79 (67-95) 83 (71-99) 0.056
Blood glucose, mmol/L median (IQR)* 6.3 (54-7.0) 6.3 (5.5-6.9) 6.1 (5.3-6.8) 0.928
Previous thyroid testing, (%) 129 (26.5) 31 (17.8) 98 (314) 0.001
P-values are presented for the groups: thyroid testing in the ED vs. no thyroid testing in the ED. ED, emergency department; ECG, VRF, BMI

body mass index; hsTa'T, high sensitivity Troponi
C-reactive protein; n, numbers; SD, standard deviatio
Data missing for:

47 patients.

"67 patients.

72 patients.

1330 patients.

T; NT-pro-BNP, N-terminal pro-B-type natriuretic peptide; TSH, thyroid stimulating hormone; fT4, free thyroxine hormone; CRP,
IQR, interquartile range; na, not applicable.

266 patients.
"Pir amilviical sinonis; COP lowdi bilow tha lower lowd of dulwction (La wakios 25} vt ailgiiad. the: valeis of 2.5,
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Main diagnosis of atrial
fibrillation/flutter in the ED
(n=1591)

(n= 543) |

Exclusion
» Thyroid abnormality (n= 14)
« Thyroid medication (n= 43)

N t atrial fibrillati
(n=486)

T
Thyroid testing
in the ED

TFT present TFT absent
(n=174) (n=312)

T
Thyroid testing during
1-year follow-up.

TFT present
(n= 155)
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Exposure Outcome Nsnp _ Method Pval (95% Cl)
LPLagonist _ Fibroblast growth factor 19 levels 48 MR Egger 3.745e-02  +o— 0.835 (0.708 to 0.985)
4 M 2e-02  re-i 0.864 (0.760 to 0.982)
48 vw .861e-04 1ot 0.847 (0777 t0 0.924)
LPL agonist 48 MR Egger 5 663e-01  —o— 0.950 (0.797 to 1.131)
48 WME  2.161e-02 e~ 0.843 (0.729 t0 0.975)
48 vw 781e-05  re« 0.817 (0.745 to 0.896)
LPL agonist Interleukin-6 levels 48 MREgger 2625e-01  +o— 0.909 (0.772 10 1.072)
48 WME 7e-03  rem 0818 (0.720 to 0.929)
48 vw 00e-05 e« 0.834 (0.765 to 0.909)
LPL agonist 48 MREgger 2.791e-01 o+ 0.907 (0.762 to 1.080)
48 WME 09e-03 ot 0814 (0.712 10 0.932)
48 vw 34e-04 e 0.837 (0.764 t0 0.918)
LPL agonist Oncostatin-M levels 48 MR Egger s 269e—u1 —i—  0.979(0.814t0 1.179)
4 WME 9e-02  re- 0.850 (0.735 t0 0.982)
48 vw 5 092e—l74 o 0.836 (0.756 to 0.925)
LPL agonist 48 MR Egger 1 686e-02 —o—t 0.795 (0.663 to 0.953)
48 WME  5.355e-04 re- 0.790 (0.691 to 0.903)
48 ww z.ssoe—nA ror

05
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Exposure Outcome Nsnp lethod Pval (95% Cl)

Fibroblast growth factor 19 levels AF =L Egger 3.907e-01 — 0.954 (0.857 to 1.061)
35 WME 69e-01 o 0.983 (0.927 to 1.043)
35 W 6.722e-01 - 0.991 (0.949 to 1.034)
AF 33  MREgger 9.232e-05 o 1.087 (1.048 to 1.127)
33 WM 04e-09 L 1.087 (1.058 to 1.117)
33 vw 136e-08 [ 1.075 (1.047 to 1.103)
Interleukin—6 levels AF 13  MREgger 7.628e-01 —— 0.977 (0.844 to 1.132)
13 WME 12e-01 r—e—  1.078(0.973t0 1.194)
13 vw 41e-01 —— 1.020 (0.949 to 1.096)
I AF 24  MREgger 6.570e-02 F—e—  1.093 (0.999 to 1.196)
24 WME 2e-02 —— 1.081(1.013 to 1.154)

24 vw '71e-01 o 1.037 (0.984 to 1.092)
Oncostatin-M levels AF 25 MREgger 9.495e-01 —_—— 0.996 (0. 877 Io 1 131)
2 WME 18e-02  ~o—, 0.915 (0.851 to 0.984)
25 W 1.632e-01 o 0.962 (0.910 |D 1.016)
AF 29 MR Egger 8497e-01 —— 1.009 (0.923 to 1.102)
29 WME 53e-02 ot 1.055 (0.997 to 1.116)
29 ) 3.602e-02 : [l 1.047 (1.003 to 1.093)

T

0.75
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Exposure ome Nsnp _Metho Pval (95% CI)
ABCGS agonists D 18 MREgger 4.240e-05 e~ 0319 (0.214 t0 0.477)
1 ME 20e-16 1o 0.354 (0.276 to 0.453)
18 vw 40e-26 0.366 (0.304 to 0.441)
ABCGBagonists  CHD 17  MREgger 5.590e-05 0.314 (0.209 to 0.473)
17 WME 30e-15 101 0.353 (0.273 to 0.455)
17 1 20e-25 = 0.363 (0.300 to 0.440)
APOBinhibitors  CHD 27 MREgger 8.620e-03 +e— 0.618 (0.444 to 0.860)
27 WME  2214e-04  re 0.739 (0.629 to 0.868)
27 VW 1.320e-05 e 0.752 (0.662 to 0.855)
HMGCR agonists ~ CHD 19  MREgger 4.388e-02 —o— 0519 (0.287 t0 0.937)
19 WME 60e-05 o 0,620 (0.492 t0 0.782)
19 Wi 90e-08 0.618 (0.519 to 0.737)
LDLR agonists CHD 41 MREgger 2.330e-05 0.504 (0.381 to 0.667)
“ WME  2.420e-17 0.470 (0.394 to 0.559)
49 Ivw- 5.180e-27 = 0.459 (0.399 to 0.529)
NPC1L1 inhibitors  CHD 6 MREgger 9.684e-01 «——&—— 0971 (0.242 to 3.886)
6 WME 593¢-03 e— 0.498 (0.294 to 0.844)
6 W 24-04 +o— 0.457 (0.295 t0 0.710)
PCSKQinhibitors  CHD 28 MR Egger 4.460e-05 +o+ 0.484 (0.362 t0 0.647)
28 WME  7.900e-11 0.470 (0.374 to 0.590)
28 VW 7.200e-24 0.435 (0.370 to 0.512)
APOC3inhibitors ~ CHD 36  MREgger 5952e-02 ‘el 0.895 (0.800 to 1.001)
3 WME 91e-04 0.860 (0.790 to 0.936)
36 vw 0012 o 0.819 (0.775 to 0.867)
LPL agonists CHD 47 MREgger 5070e-06 ‘ot 0.723 (0.639 t0 0.817)
47 WME  1390e-14 = 0.661 (0.595 to 0.734)
47 Wi 0e-38 o 0.642 (0.600 to 0.687)
PPARA agonists  CHD 3 MREgger 8.458e-01 «o———— 0.422 (0.000 to 398.163)

3 WME  2.079e-03 «— 0.213 (0.080 to 0.570)

3 VW 3.904e-04 «—

025

1.75
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Exposure Outcome Nsnp  Method Pval ‘OR(95% Cl)

ABCGS5 agonists AF 19 MREgger 7.156e-01  ~—e— 1048 (0.818 to 1344)
19 WME  7.585e-01 e 0.973 (0.817 to 1.159)
19 vw 8.657e-01 —— 0.989 (0.872 to 1.122)
ABCGS agonists AF 18 MR Egger 7.270e-01 —— 1.046 (0.815 to 1.344)
18 WME 516e-01 —— 0.972 (0.816 to 1.159)
18 vw 8.527e-01 - 0.988 (0.870 to 1.122)
APOB inhibitors AF 30 MR Egger 9.108e-01 —— 1.010 (0.848 to 1.203)
30 WME 9.580e-02 -t 1.090 (0.985 to 1.207)
30 VW 6.884e-02 tor 1.067 (0.995 to 1.145)
HMGCR agonists  AF 19 MREgger 8.140e-01 " 0.950 (0.624 to 1.447)
19 WME  3.992e-02 e—  1.185 (1.008 to 1.394)
19 VW 7.691e-02 —o— 1.121(0.988 to 1.273)
LDLR agonists AF 44 MR Egger 7.933e-01 ~— 1.022 (0.871 to 1.199)
44 WME 4.254e-01 e 1.046 (0.937 to 1.166)
44 vw 3.936e-01 -~ 1.036 (0.955 to 1.124)
NPC1L1 inhibitors AF 6 MR Egger 3.511e-01 «e———— 0.604 (0.237 to 1.541)
6 WME 2.189e-01 +—o—— 0.795 (0.552 to 1.146)
6 vw 1.822e-01 +—e—— 0.817 (0.608 to 1.099)
PCSK9inhibitors AR 33 MREgger 3608e-01  rom 0.928 (0.792 to 1.087)
33 WME  1969e-01  rei 0.908 (0.784 to 1.051)
33 VW 6372002 red 0.911 (0.826 to 1.005)
APOC3 inhibitors A 36 MR Egger 9.533e-01 E3 1.003 (0.908 to 1.108)
36 7.019e-01 L 0.989 (0.933 to 1.048)
36 IVW-MRE  3.825e-01 L 0.978 (0.930 to 1.028)
LPL agonists AF 48 MR Egger 2.680e-02 o 0.907 (0.834 to 0.986)
48 WME 2.020e-05 - 0.867 (0.813 to 0.926)
48 Ivw 1.844e-11 - 0.854 (0.816 to 0.894)
PPARA agonists AF 3 MREgger 7.049e-01 «———————— 0.307 (0.003 to 31.494)
3 WME e-01 «e—— 0,667 (0.346 to 1.285)

3 VW 9.5436-02 <o

0.5 4 15
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March 2019

Patient's history
Paroxysmal atrial fibrillation was started when high-frequency
episodes of arrhythmia occurred

September 2020

Pulmonary vein isolation with radiofrequency ablation

February 2021

Onset of persistent atrial fibrillation

March 2021
August 2021

Failed electrical cardioversion in three attempts
Redo pulmonary vein isolation (there were electrical connections
in the right superior pulmonary vein)

Posterior box isolation

Anterior line ablation (between the right superior pulmonary
vein and the mitral annulus)

Cavotricuspid isthmus ablation

September 2022

Onset of drug-resistant persistent arial tachycardia

December 2022

Vein of Marshall alcohol ablation

July 2023

6-month follow-up without any tachycardia episode

Bold text is the last and most curative procedure for this patient.
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