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Supplementary material:
Methods S1: Detailed definitions of lithium codes used in the analysis
	Product code
	British National Formulary (BNF) code
	Substance
	Product name

	12402
	04020300
	lithium carbonate
	lithium carbonate 250 tablets 

	12403
	04020300
	lithium carbonate
	lithium carbonate 400 modified-release tablets 

	25345
	04020300
	lithium citrate
	li-liquid 1.018g/5ml oral solution 

	22018
	04020300
	lithium citrate
	li-liquid 509mg/5ml oral solution

	3352
	04020300
	lithium carbonate
	lithium carbonate 450mg modified-release tablets 

	13654
	04020300
	lithium citrate
	lithium citrate 564mg modified-release tablets 

	15660
	04020300
	lithium citrate
	lithium 10.8 mmols/5mls liq

	10292
	04020300
	lithium carbonate
	lithium 250 mg cap

	760
	04020300
	lithium carbonate
	lithium carbonate 200mg modified-release tablets

	56435
	04020300
	lithium carbonate
	lithium carbonate 200mg/5ml oral suspension

	8041
	04020300
	lithium carbonate
	lithium carbonate 250mg tablets

	65296
	04020300
	lithium carbonate
	lithium carbonate 250mg tablets 

	65301
	04020300
	lithium carbonate
	lithium carbonate 250mg tablets 

	8827
	04020300
	lithium carbonate
	lithium carbonate 300mg modified-release tablet

	25344
	04020300
	lithium carbonate
	lithium carbonate 400mg modified-release tablet 

	1447
	04020300
	lithium carbonate
	lithium carbonate 400mg modified-release tablets

	68292
	04020300
	lithium carbonate
	lithium carbonate 400mg modified-release tablets 

	65838
	04020300
	lithium carbonate
	lithium carbonate 400mg modified-release tablets 

	66248
	04020300
	lithium carbonate
	lithium carbonate 400mg modified-release tablets

	63989
	04020300
	lithium carbonate
	lithium carbonate 400mg modified-release tablets

	14954
	04020300
	lithium carbonate
	lithium carbonate 450mg modified-release tablets

	25396
	04020300
	lithium chloride
	lithium chloride 400 mg sol

	12648
	04020300
	lithium citrate
	lithium citrate 1.018g/5ml oral solution

	10937
	04020300
	lithium citrate
	lithium citrate 509mg/5ml oral solution

	56427
	04020300
	lithium citrate
	lithium citrate 509mg/5ml oral solution

	11491
	04020300
	lithium citrate
	lithium citrate 520mg/5ml oral solution sugar free

	13601
	04020300
	lithium citrate
	lithium citrate 564mg modified-release tablets

	16250
	04020300
	lithium carbonate
	lithium carbonate 400mg modified-release tablets

	15388
	04020300
	lithium carbonate
	lithium carbonate 300mg tablet

	3359
	04020300
	lithium carbonate
	lithium carbonate 200mg modified-release tablets

	53459
	04020300
	lithium carbonate
	lithium carbonate 400mg modified-release tablets

	872
	04020300
	lithium carbonate
	lithium carbonate 400mg modified-release tablets

	51401
	04020300
	lithium carbonate
	lithium carbonate 400mg modified-release tablets

	10809
	04020300
	lithium citrate
	lithium carbonate 520mg/5ml liquid




Methods S2: Description of treatment patterns by stages of pregnancy1
	Pattern
	12–6 Months Pre-Conception
	6–0 Months Pre-Conception
	Trimester 1
	Trimester 2
	Trimester 3

	Not prescribed
	No
	No
	No
	No
	No

	Pre-pregnancy prescription
	≥1 prescription
	≥1 prescription
	Yes/No
	Yes/No
	Yes/No

	Continuous prescription
	≥1 prescription
	≥1 prescription
	Yes
	Yes
	Yes

	Pre-pregnancy discontinuation
	≥1 prescription
	≥1 prescription
	No
	No
	No

	Late discontinuation
 
	≥1 prescription
	≥1 prescription
	Yes
	Yes
	No

	
	≥1 prescription
	≥1 prescription
	Yes
	No
	No

	Initiate during pregnancy
	No
	No
	No
	No
	Yes

	
	No
	No
	No
	Yes
	Yes/No

	
	No
	No
	Yes
	Yes/No
	Yes/No

	Other patterns
	≥1 prescription
	No
	Yes/No
	Yes/No
	Yes/No

	
	No
	≥1 prescription
	Yes/No
	Yes/No
	Yes/No





Methods S3: Detailed definitions of maternal health diagnoses: could have more than one comorbidity1
	Condition
	Code and Source
	Timeframe

	Bipolar Disorder
	A Read codes in CPRD or ICD-10 code in HES
	Anytime before pregnancy start date

	Migraine Prophylaxis
	A Read codes in CPRD or ICD-10 code in HES
	Anytime before pregnancy start date

	Generalized Anxiety Disorder
	A Read code in CPRD
	Same day, anytime before pregnancy start date

	Depression
	A Read code in CPRD
	Anytime before pregnancy start date

	Schizophrenia / Psychosis
	A Read code in CPRD
	Anytime before pregnancy start date




Method S4: Detailed definitions of covariates1
	Covariate
	Derivation

	Maternal Age
	Age at the onset of each pregnancy was categorized into five groups: <18, 19–24, 25–29, 30–34, and ≥35 years, based on data from the Pregnancy Register.

	Maternal Ethnicity
	Ethnicity was determined using a validated algorithm that integrates data from CPRD and HES. The classification included: White, South Asian, Black, Mixed, and Other.

	Social Deprivation (IMD Quintile)
	IMD quintiles were assigned using patient-level data for England where available. For other UK regions and cases lacking patient-level data, practice-level IMD was used. Data were sourced from fixed time points: England (2015), Northern Ireland (2017), Scotland (2016), and Wales (2014).

	Smoking Status
	Smoking behavior during pregnancy was identified using CPRD clinical codes. Pregnancies were classified as current smoker, ex-smoker, or non-smoker. If no pregnancy-period data were available, the most recent record within 10 years prior to pregnancy was used. Classification prioritized current smoker > ex-smoker > non-smoker. Women with a non-smoker record but prior evidence of smoking were reclassified as ex-smokers.

	Body Mass Index (BMI)
	BMI was calculated from CPRD height and weight records, cleaned using a published algorithm. Records from the second trimester to two months post-pregnancy were excluded. Priority was given to: (1) earliest BMI in first trimester, (2) most recent BMI within 5 years before pregnancy, (3) BMI 2–12 months post-pregnancy, and (4) most recent BMI within 10 years. BMI was categorized per WHO standards: underweight, normal weight, overweight, and obese.

	Gravidity at Pregnancy Start
	Number of previous pregnancies was extracted from the Pregnancy Register and grouped as: none, one, two, or three or more.

	Pre-Pregnancy Psychiatric Conditions
	Evidence of psychiatric diagnoses (anxiety, psychosis, bipolar, and mood disorders) was identified from Read codes in clinical and referral records within the 3 years preceding pregnancy.

	Number of primary care consultation events in the year before pregnancy
	Assessed via: (1) number of GP consultations involving direct interaction (face-to-face or phone) in the year before pregnancy.

	Medications taken during the pre-pregnancy period
	Medication use in the 12 months prior to pregnancy start was ascertained from the therapy file. We created separate variables for antidepressant use and antipsychotic use. 

	Calendar year of start of pregnancy 
	Taken as the year of the estimated start date of pregnancy from the pregnancy register. 





Methods S5: Estimation of Excluded Early Pregnancy Losses (EPLs)
To estimate the potential impact of excluding early pregnancy losses, we performed a back-calculation based on established miscarriage rates in lithium-exposed populations. Meta-analytic data suggests a miscarriage rate of approximately 20.8% in lithium-exposed cohorts compared to 10.9% in unexposed groups.2
Given our identified sample of n=337 pregnancies (live births and stillbirths), and assuming these outcomes represent approximately 79.2% of the total starting cohort (100% - 20.8%), we estimate an initial total of approximately 426 lithium-exposed pregnancies (337/0.792). This suggests that approximately 89 cases were excluded due to early pregnancy loss. If a more conservative 20% loss rate is applied, the excluded cases are estimated at 84(337/0.80). This confirms that while our primary analysis focuses on high-fidelity birth outcomes, the total first-trimester exposure prevalence is likely underestimated by approximately 20%.


Table S1: Yearly prevalence of lithium prescriptions during pregnancy with confidence interval (per 10,000)
	Year of pregnancy start
	Prevalence 
(per 10,000)
	Confidence Interval (per 10,000)

	1995
	0.92
	(0.13, 6.55)

	1996
	6.23
	(3.12, 12.46)

	1997
	3.28
	(1.36, 7.87)

	1998
	1.19
	(0.30, 4.74)

	1999
	1.96
	(0.74, 5.23)

	2000
	1.19
	(0.38, 3.68)

	2001
	1.78
	(0.74, 4.29)

	2002
	1.20
	(0.45, 3.21)

	2003
	2.94
	(1.63, 5.30)

	2004
	2.72
	(1.51, 4.92)

	2005
	3.32
	(1.96, 5.60)

	2006
	1.39
	(0.63, 3.10)

	2007
	0.68
	(0.22, 2.10)

	2008
	1.13
	(0.47, 2.71)

	2009
	3.32
	(2.00, 5.51)

	2010
	2.19
	(1.69, 5.02)

	2011
	1.37
	(0.62, 3.05)

	2012
	0.49
	(0.12, 1.96)

	2013
	0.80
	(0.26, 2.46)

	2014
	1.51
	(0.63, 3.64)

	2015
	1.82
	(0.76, 4.37)

	2016
	1.68
	(0.63, 4.47)

	2017
	2.32
	(0.97, 5.58)

	2018
	1.03
	(0.26, 4.11)






Table S2: Prevalence and confidence interval (per 10,000) of lithium prescription among all pregnancies in women between 12 months before pregnancy to 12 months after delivery, stratified by time period in relation to NICE guidelines published in 2006 and 2014
	Period of Pregnancy
	Prevalence during 1995-2006 
(per 10,000)
	Prevalence during 2007-2014 
(per 10,000)
	Prevalence during 2015-2018
(per 10,000)

	10-12 months pre-pregnancy
	2.49 (1.96, 3.01)
	2.16 (1.67, 2.65)
	1.84 (0.98, 2.70)

	7-9 months pre-pregnancy
	2.64 (2.09, 3.19)
	2.19 (1.70, 2.68)
	2.49 (1.47, 3.51)

	4-6 months pre-pregnancy
	2.58 (2.03, 3.13)
	2.10 (1.61, 2.59)
	2.27 (1.31, 3.24)

	1-3 months pre-pregnancy
	2.61 (2.06, 3.16)
	1.80 (1.35, 2.25)
	1.95 (1.05, 2.85)

	1st Trimester (1-3 months during pregnancy)
	2.03 (1.55, 2.50)
	1.44 (1.03, 1.85)
	1.62 (0.80, 2.45)

	2nd Trimester (4-6 months during pregnancy)
	0.98 (0.65, 1.32)
	0.75 (0.45, 1.04)
	0.54 (0.18, 1.12) 

	3rd Trimester (7-9 months during pregnancy)
	0.89 (0.56, 1.22)
	0.72, (0.42,1.01)
	0.43 (0.00, 0.86)

	1-3 months post-pregnancy
	1.75 (1.30, 2.20)
	1.26 (0.89, 1.63)
	1.30 (0.55, 2.04)


	4-6 months post-pregnancy
	2.36 (1.83, 2.89)
	1.68 (1.25, 2.11)
	1.84 (0.96, 2.72)

	7-9 months post-pregnancy
	2.61 (2.06, 3.16)
	1.86 (1.39, 2.33)
	2.06 (1.14, 2.98)

	10-12 months post pregnancy
	2.55 (1.99, 3.09) 
	1.98 (1.50, 2.45)
	2.59 (1.56, 3.64)





Table S3: Maternal characteristics by continuation and discontinuation of lithium throughout pregnancy.
	
	Continuer
N (%)
	Discontinuer
N (%)

	
	N=35
	N=117

	Maternal age (years)
	
	

	   <18-29
	6 (17%)
	35 (30%)

	   30-34
	12 (34%)
	42 (36%)

	   ≥35
	17 (49%)
	40 (34%)

	ASM indication pre-pregnancy
	
	

	Bipolar
	
	

	   No
	15 (43%)
	38 (32%)

	   Yes
	20 (57%)
	79 (68%)

	Depression or other mood affective disorder
	
	

	   No
	8 (23%)
	16 (14%)

	   Yes
	27 (77%)
	101 (86%)

	Anxiety
	
	

	   No
	21 (60%)
	60 (51%)

	   Yes
	14 (40%)
	57 (49%)

	Psychosis
	
	

	   No
	23 (66%)
	87 (74%)

	   Yes
	12 (34%)
	30 (26%)

	Maternal IMD status
	
	

	   Less deprived
	17 (49%)
	44 (38%)

	   More deprived
	18 (51%)
	73 (62%)

	Smoking status
	
	

	   Non-smoker 
	16 (46%)
	38 (32%)

	   Ever smoker (includes current and ex-smokers)
	19 (54%)
	79 (68%)

	BMI
	
	

	   Underweight/Normal weight <25 Kg/m2
	14 (40%)
	51 (43%)

	   Overweight, 25-<30 Kg/m2
	8 (23%)
	30 (26%)

	   Obese, ≥30 Kg/m2
	13 (37%)
	36 (31%)

	Parity
	
	

	   Nulliparous
	30 (86%)
	93 (79%)

	   Multiparous
	5 (14%)
	24 (21%)

	Number of primary care consultation events in the year before pregnancy
	
	

	   ≤10
	17 (49%)
	39 (33%)

	   >10
	18 (51%)
	78 (67%)

	Antidepressant use in the year before pregnancy 
	
	

	   No
	16 (46%)
	64 (55%)

	   Yes
	19 (54%)
	53 (45%)

	Dosage pre-pregnancy
	
	

	   Low
	9 (26%)
	38 (33%)

	   Medium
	19 (54%)
	61 (52%)

	   High
	7 (20%)
	18 (15%)


1Note: Some categories were merged due to limited sample sizes.
2Due to limited sample sizes, p-values were not calculated for these categories. Data are presented as frequencies and percentages for descriptive purposes only.

Table S4: Proportion of pregnancies with different doses of lithium, before and during pregnancy
	
	Pre pregnancy (N=227)
	1st Trimester 
(N=129)
	2nd Trimester
(N=62)
	3rd Trimester
(N=57)

	Low (<600 mg)
	34.4% (28.4, 40.8)
	35.7% (27.8, 44.3)
	38.7% (27.3, 51.5)
	38.6% (26.7, 52)

	Medium (600-800 mg)
	51.1% (44.6, 57.6)
	50.4% (41.8, 59)
	46.8% (34.6,59.4)
	43.9% (31.4, 57.2)

	High (>800 mg)
	14.5% (10.5, 19.8)
	13.9% (8.9, 21.1)
	14.5% (7.6, 25.9)
	17.5% (9.6, 29.9)





Table S5: Maternal characteristics of lithium-exposed pregnancies during the gestation period, stratified by bipolar disorder diagnoses.
	
	Exposed to lithium without bipolar, n (%)
	Exposed to lithium with bipolar, n (%)

	Total
	48 
	92

	Maternal age
18-29
30-34
>=35
	
13 (27.1%)
20 (41.7%)
15 (31.2%)
	
29 (31.5%)
28 (30.4%)
35 (38.1%)

	Ethnicity
White
Missing/Other

	
34 (70.8%)
14 (29.2%)
	
52 (56.5%)
40 (43.5%)

	Maternal IMD status
1- Least deprived
2
3
4
5 – Most deprived 

	
 8 (16.7%)
 5 (10.4%)
11 (22.9%)
  7 (14.6%)
17 (35.4%)
	
15 (16.3%)
27 (29.3%)
16 (17.4%)
11 (12.0%)
23 (25.0%)

	Smoking status
Non-smoker/No information
Current smoker
Ex-smoker

	
21 (43.8%)
17 (35.4%)
10 (20.8%)
	
27 (29.3%)
46 (50.0%)
19 (20.7%)

	BMI
Underweight <18 kg/ m^2*/No information
Normal Weight, 18-24.9 Kg/m^2
Overweight, 25-29.9 Kg/m^2
Obese, >=30 kg/m^2

	
  0 (0%)
20 (41.7%)
13 (27.1%)
15 (31.2%)
	
11 (12.0%)
32 (34.8%)
28 (30.4%)
21 (22.8%) 

	Parity
Nulliparous
Multiparous

	
36 (75%)
12 (25%)
	
79 (85.9%)
13 (14.1%)

	Number of primary care consultation events in the year before pregnancy
0-10
>10

	

18 (37.5%)
30 (62.5%)
	

36 (39.1%)
56 (60.9%)

	Antidepressant use in the year before pregnancy

	31 (64.6%)
	39 (42.4%)

	Maternal Heath Diagnosis (may have >1 comorbidities) *
Depression and other mood affective disorder      Anxiety
Psychosis
	

44 (91.7%)
26 (54.2%)
18 (37.5%)
  
	

72 (78.3%)
33 (35.9%)
26 (28.3%)



1Note: Some categories were merged due to limited sample sizes.
2Due to limited sample sizes, p-values were not calculated for these categories. Data are presented as frequencies and percentages for descriptive purposes only.
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