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	Table S1. ICD-9 and ICD-10 Diagnostic codes used to identify major congenital malformation by organ system.

	Congenital malformation
	ICD-9 diagnostic codes
	ICD-10 diagnostic codes

	Major congenital malformations overall
	740-759 excluding minor congenital malformations 

(743.6, 744.1, 744.2-744.4, 744.8, 744.9, 747.0, 747.5, 750.0, 752.4, 752.5, 754.6, 755.0, 755.1, 757.2-757.6, 757.8, 757.9)
	Q00-Q89 excluding minor congenital malformations (Q10, Q162, Q17–Q182, Q184–Q189, Q250, Q270, Q381, Q515, Q516, Q520–Q527, Q53, Q664–Q666, Q69, Q70, Q81–Q84, Q950–Q952, Q954, Q955, Q959)



	Nervous system

	740-742
	Q00-Q07

	Eye, ear, face and neck

	743-744
	Q10-Q18

	Circulatory system 


	745-747
	Q20-Q28

	Respiratory system 


	748
	Q30-Q34

	Digestive system

	749-751
	Q35-Q45

	Genital organs


	752
	Q50-Q56

	Urinary system 


	753
	Q60-Q64

	Musculoskeletal system 


	754-756
	Q65-Q79

	Other congenital malformations 


	757 and 759
	Q80-Q89

	Cardiac malformations


	745-746
	Q20-Q22

	Ventricular/atrial septal defect 


	745.4 and 745.5
	Q21.0-Q21.2

	Omphalocele 


	756.7
	Q79.2

	Craniosynostosis 


	756.0
	Q75

	Cleft palate


	749
	Q35-Q37


ICD-9, International Classification of Disease, Ninth Revision; ICD-10, International Classification of Disease, 10th Revision.

All chromosomal abnormalities were excluded using ICD-9 codes: 758.0-758.9 and ICD-10 codes: Q90-Q99.

	Table S2. Pregnancies excluded in each study group.

	
	HIV positive
first-trimester ARV exposed
pregnancies
n=174
	HIV positive
ARV non-exposed
pregnancies
n=169
	ARV exposed
but HIV non-positive pregnancies
n=24
	ARV non-exposed
HIV non-positive

pregnancies

n=213873

	
	No. (%)

	2928 excluded due to teratogen exposures during the 1st trimester
	7
	1
	0
	2920

	9582 excluded due to not linkable or multiple pregnancies
	12
	14
	1
	9555

	6820 excluded

 (6439 minor malformations only,

 353 chromosomal anomalies only,

 28 minor & chromosomal anomalies only)
	6
	3
	1
	6810

	Total 
	25 

25/ (174+25) =12.6%
	18 

18/ (169+18) =9.6%
	2 

2/ (24+2) =7.7%
	19285

19285/ (213873+19285) =8.3%


Table S3. Type of antiretroviral regimens used during the first trimester of pregnancy.

	Antiretrovirals therapy
	Number of pregnancies (%)

	Any antiretrovirals
	198 (0.09)*



	Nucleoside/nucleotide RT inhibitors (NRTIs)
	198 (0.09)*

	
Abacavir
	40 (20.2)**

	
Didanosine
	8 (4.0)**

	
Emtricitabine
	41 (20.7)**

	
Lamivudine
	151 (76.3)**

	
Stavudine
	14 (7.1)**

	
Tenofovir
	53 (26.8)**

	
Zidovudine
	104 (52.5)**

	Protease inhibitors (PIs)
	134 (0.06)*

	
Atazanavir
	35 (17.7)**

	
Darunavir
	10 (5.1)**

	
Fosamprenavir
	2 (1.0)**

	
Indinavir
	9 (4.6)**

	
Lopinavir
	40 (20.2)**

	
Nelfinavir
	34 (17.2)**

	
Ritonavir
	83 (41.9)**

	
Saquinavir
	12 (6.1)**

	
Tipranavir
	1 (0.5)**

	Non-nucleoside RT inhibitors (nNRTIs)
	40 (0.02)*

	
Efavirenz
	13 (6.6)**

	
Etravirine
	1 (0.5)**

	
Nevirapine
	24 (12.1)**

	
Rilpivirine
	2 (1.0)**

	Integrase inhibitors (II)
	2 (1.0)**

	
Raltegravir
	2 (1.0)**

	Fusion inhibitors (FIs)
	1 (0.5)**

	
Enfuvirtide
	1 (0.5)**


Note: The numbers do not add up given that some women used more than one antiretrovirals 

during their first trimester of pregnancy. *percentage over 214240 pregnancies included in the cohort.

**Percenatage over the 198 pregnancies exposed to at least one antiretroviral medication during the first trimester.

	Table S4: Specific major malformation for the 25 antiretroviral unexposed pregnancy during the first trimester but with HIV diagnostic with at least one major congenital malformation.

	Major congenital malformation
	Number of pregnancies

	Congenital obstructive defects of renal pelvis and congenital malformations or ureter
	2

	Congenital deformities of feet
	1

	Congenital musculoskeletal deformities of head, face, spine and chest
	1

	Congenital malformations of the musculoskeletal system unspecified
	2

	Ectopic kidney
	1

	Other congenital malformations of urinary system
	1

	Other congenital malformations of nervous system
	1

	Atrioventricular septal defect
	1

	Other congenital malformation of upper alimentary tract  and congenital musculoskeletal deformities of head, face, spine and chest
	1

	Other congenital malformations of skull and face bones
	1

	Other congenital malformations unspecified
	1

	Atrial septal defect and congenital hydrocephalus
	1

	Atrial septal defect
	3

	Multiple congenital malformations
	1

	Congenital subluxation of hip, bilateral
	1

	Atrial septal defect and congenital malformations of limb(s)
	1

	Congenital absence, atresia and stenosis of rectum with fistula and anus, ectopic anus,  microcephaly, ventricular septal defect and atrial septal defect 
	1

	Atrial septal defect and unstable hip
	1

	Congenital single renal cyst
	1

	Other congenital malformation of the kidney
	1

	Other congenital malformation of brain
	1

	Total number of pregnancies
	25


	Table S5. Characteristic of the 343 HIV positive pregnancies (174 exposed- and 169 non-exposed to ARV during first trimester of pregnancy)
	

	
	Non-exposed to antiretrovirals during 1st trimester

n= 169
	Exposed to antiretrovirals during 1st trimester

n= 174
	P-value

	
	No. (%)
	

	Infants with at least one MCM
	25 (14.8)
	18 (10.3)
	0.22

	Pregnancy-related
	
	
	

	Gestational age (weeks), mean ± SD
	38.1 ± 2.4
	38.1 ± 2.0
	0.84

	Prematurity (< 37 weeks gestation), n (%)
	29 (17.2) 
	27 (15.5)
	0.68

	Birth weight (grams), mean ± SD†
	3113.8 ± 598.9
	3113.6 ± 567.4
	0.99

	LBW, n (%)
	23 (13.6)
	27 (15.5)
	0.62

	Newborn sex (male), n (%)
	86 (50.9)
	91 (52.3)
	0.79

	Measured on the first day of gestation
	
	
	

	Maternal age (year), mean ± SD
	29.1 ± 5.5
	31.4 ± 5.7
	0.0001

	Urban dweller, n (%)
	147 (87.0)
	162 (93.1)
	0.06

	Welfare recipient, n (%) 
	73 (43.2)
	98 (56.3)
	0.02

	Maternal comorbidities in the 6 months before and during first trimester
	
	
	

	Diabetes, n (%)
	47 (27.8)
	122 (70.1)
	<0.0001

	Hypertension, n (%)
	6 (3.6)
	3 (1.7)
	0.29

	Asthma, n (%)
	7 (4.1)
	19 (10.9)
	0.02

	Health services utilization in the 6 months before pregnancy
	
	
	

	Visit to a general practitioner, mean ± SD
	2.6 ± 4.9
	3.1 ± 5.1
	0.39

	Visit to specialist other than infectiologist, mean ± SD
	1.8 ± 3.7
	2.9 ± 6.4
	0.06

	At least one, n (%):


Infectious disease specialist visit
	25 (14.8)
	58 (33.3)
	<0.0001

	
Pregnancy follow-up by an obstetrician 
	92 (54.4)
	112 (64.4)
	0.06

	
Emergency department /hospitalization
	42 (24.9)
	43 (24.7)
	0.98

	No. of medications used other than antiretrovirals
	
	
	

	
0
	40 (23.7)
	20 (11.5)
	

	
1-2
	55 (32.5)
	48 (27.6)
	

	
≥3
	74 (43.8)
	106 (60.9)
	0.002

	No. of different prescribers
	
	
	

	
0
	40 (23.7)
	1 (0.6)
	

	
1-2
	57 (33.7)
	74 (42.5)
	

	
≥3
	72 (42.6)
	99 (56.9)
	<0.0001

	
	
	
	


	Table S6. Antiretroviral exposure for all 198 exposed pregnancies as well as the 19 specific major congenital malformations identified among them

	First trimester exposure
	Number of pregnancies
	Major congenital malformation

	Abacavir, stavudine, efavirenz                                  
	1
	

	Lamivudine, abacavir, atazanavir                              
	2
	

	Lamivudine, abacavir, nelfinavir
	1
	

	Lamivudine, abacavir, nevirapine
	2
	

	Lamivudine, nelfinavir, stavudine
	3
	

	Lamivudine, ritonavir, abacavir, atazanavir
	8
	1 pregnancy with congenital hypertrophic pyloric stenosis

	Lamivudine, ritonavir, abacavir, darunavir
	2
	

	Lamivudine, ritonavir, abacavir, fosamprenavir
	1
	

	Lamivudine, ritonavir, abacavir, lopinavir
	2
	

	Lamivudine, ritonavir, abacavir, lopinavir, atazanavir
	1
	

	Lamivudine, ritonavir, abacavir, saquinavir
	2
	1 pregnancy with other congenital deformities of feet and other congenital musculoskeletal deformities, unspecified

	Lamivudine, ritonavir, lopinavir, didanosine
	1
	

	Lamivudine, ritonavir, stavudine, saquinavir
	1
	

	Lamivudine, ritonavir, tenofovir
	1
	

	Lamivudine, ritonavir, tenofovir, atazanavir
	1
	

	Lamivudine, ritonavir, tenofovir, emtricitabine, abacavir, lopinavir, efavirenz
	1
	

	Lamivudine, ritonavir, tenofovir, enfuvirtide
	1
	

	Lamivudine, saquinavir, didanosine 
	3
	

	Lamivudine, stavudine
	2
	

	Lamivudine, stavudine, indinavir
	1
	

	Lamivudine, tenofovir
	1
	

	Lamivudine, zidovudine
	11
	

	Lamivudine, zidovudine, abacavir 
	5
	

	Lamivudine, zidovudine, abacavir, atazanavir, nelfinavir
	1
	

	Lamivudine, zidovudine, abacavir, nelfinavir
	2
	

	Lamivudine, zidovudine, atazanavir, nelfinavir
	1
	

	Lamivudine, zidovudine, efavirenz
	1
	

	Lamivudine, zidovudine, indinavir
	5
	

	Lamivudine, zidovudine, nelfinavir
	20
	1 pregnancy with ventricular septal defect and atrial septal defect

1 pregnancy with congenital dislocation of hip

	Lamivudine, zidovudine, nelfinavir, efavirenz
	3
	

	Lamivudine, zidovudine, nelfinavir, stavudine, didanosine
	1
	

	Lamivudine, zidovudine, nelfinavir, stavudine, efavirenz
	1
	

	Lamivudine, zidovudine, nevirapine
	14
	2 pregnancies with atrial septal defect

1 pregnancy with other congenital malformations of limb

1 pregnancy with ventricular septal defect and atresia and stenosis of small intestine and unspecified anomaly of digestive system

	Lamivudine, zidovudine, nevirapine, indinavir
	1
	

	Lamivudine, zidovudine, ritonavir, abacavir, atazanavir
	2
	1 pregnancy with phakomatose

	Lamivudine, zidovudine, ritonavir, abacavir, lopinavir
	3
	

	Lamivudine, zidovudine, ritonavir, abacavir, lopinavir, atazanavir
	1
	

	Lamivudine, zidovudine, ritonavir, abacavir, lopinavir, atazanavir, darunavir
	1
	

	Lamivudine, zidovudine, ritonavir, abacavir, saquinavir, fosamprenavir
	1
	

	Lamivudine, zidovudine, ritonavir, lopinavir
	19
	

	Lamivudine, zidovudine, ritonavir, nelfinavir, nevirapine
	1
	

	Lamivudine, zidovudine, ritonavir, saquinavir
	1
	

	Lamivudine, zidovudine, ritonavir, tenofovir, emtricitabine, lopinavir, atazanavir
	1
	

	Lamivudine, zidovudine, ritonavir, tenofovir, emtricitabine, lopinavir, darunavir
	1
	

	Lamivudine, zidovudine, ritonavir, tenofovir, emtricitabine, lopinavir, efavirenz
	1
	

	Lamivudine, zidovudine, ritonavir, tenofovir, lopinavir, efavirenz
	1
	

	Lamivudine, zidovudine, saquinavir
	1
	

	Lamivudine, zidovudine, stavudine, indinavir
	1
	

	Lamivudine, zidovudine, stavudine, saquinavir
	1
	

	Lamivudine, zidovudine, tenofovir, emtricitabine, nevirapine
	1
	1 pregnancy with ventricular septal defect and atrial septal defect

	Lamivudine
	11
	1 pregnancy with other congenital deformities of feet

	Ritonavir, abacavir, lopinavir, nevirapine
	1
	

	Ritonavir, lopinavir, stavudine, didanosine
	1
	

	Ritonavir, tenofovir, emtricitabine, atazanavir
	12
	1 pregnancy with congenital malformations of the musculoskeletal system, exomplalos

1 pregnancy with congenital deformities of feet, metatarsus varus

1 pregnancy with other congenital malformations of kidney

1 pregnancy with other congenital malformations of heart

1 pregnancy with microcephaly and congenital malformations of other endocrine glands

	Ritonavir, tenofovir, emtricitabine, atazanavir, raltegravir
	1
	

	Ritonavir, tenofovir, emtricitabine, atazanavir, saquinavir
	1
	

	Ritonavir, tenofovir, emtricitabine, darunavir
	4
	1 pregnancy with congenital anomaly, unspecified

	Ritonavir, tenofovir, emtricitabine, darunavir, etravirine
	1
	

	Ritonavir, tenofovir, emtricitabine, darunavir, rilpivirine
	1
	

	Ritonavir, tenofovir, emtricitabine, lopinavir
	3
	

	Ritonavir, tenofovir, emtricitabine, lopinavir, nevirapine
	1
	

	Ritonavir, tenofovir, emtricitabine, tipranavir
	1
	

	Stavudine, indinavir, didanosine
	1
	

	Tenofovir, emtricitabine, atazanavir
	2
	

	Tenofovir, emtricitabine, efavirenz
	4
	1 pregnancy with atrial septal defect

	Tenofovir, emtricitabine, nevirapine
	3
	

	Tenofovir, emtricitabine, raltegravir
	1
	1 pregnancy with ventricular septal defect and atrial septal defect and other congenital malformations of aorta

	Tenofovir, emtricitabine, rilpivirine
	1
	

	Tenofovir
	6
	

	Zidovudine, ritonavir, tenofovir, saquinavir, didanosine
	1
	

	
	
	

	Total number of pregnancies
	198
	


	Table S7. List of diagnostic in the 6-months period prior the 1DG and during the 1st trimester of pregnancy among the 24 pregnancies exposed to ARV medication during the 1st trimester but without HIV diagnosis.

	Patient number
	Diagnostic code
	Description

	1
	3000
	Anxiety states

	
	5714
	Hepatitis (chronic)

	
	9953
	Allergy (unspecified)

	
	V222
	Normal pregnancy

	2
	3829
	Suppurative and unspecified otitis media

	
	V769
	Problems related to lifestyle

	
	7062
	Sebaceous cyst

	
	7263
	Enthesopathy of elbow

	
	V220
	Normal pregnancy

	
	V769
	Special screening

	3
	0709
	Hepatitis viral

	
	5758
	Gallbladder disease

	
	V239
	Supervision of high risk pregnancy

	
	V72
	Special investigation

	4
	5188
	Respiratory failure, acute

	
	5714
	Hepatitis (chronic)

	
	7852
	Murmur of hearth

	
	V222
	Normal pregnancy

	5
	5733
	Hepatitis toxic

	
	7885
	Oliguria and anuria

	
	V222
	Normal pregnancy

	
	V72
	Special investigation

	6
	4589
	Hypotension

	
	5733
	Hepatitis toxic

	
	6069
	Infertility male unspecified

	
	6289
	Infertility female

	
	6339
	Ectopic pregnancy

	
	7890
	Abdominal pain

	
	O001
	Ectopic pregnancy

	
	O081
	Complications following abortion, ectopic pregnancy or mole

	
	O311
	Complications specific to multiple gestation

	
	O990
	Anaemia complicating pregnancy, childbirth and the puerperium

	
	V222
	Normal pregnancy

	
	V589
	Encounter for other and unspecified procedures and aftercare

	
	V72
	Special investigations and examinations

	
	Z225
	Carrier of infections with a predominantly sexual mode of transmission

	7
	0703
	Hepatitis B

	
	V222
	Normal pregnancy

	
	V239
	Supervision of high risk pregnancy

	8
	0703
	Hepatitis B

	
	6289
	Infertility female

	
	7649
	Slow fetal growth and fetal malnutrition

	
	V238
	Supervision of high risk pregnancy

	9
	4660
	Bronchitis

	
	5733
	Hepatitis toxic

	
	9138
	Superficial injury of elbow, forearm, and wrist

	
	V222
	Normal pregnancy

	
	V72
	Special investigations and examinations

	10
	5714
	Hepatitis (chronic)

	
	6469
	Liver disorders during pregnancy

	
	V700
	General medical examination

	11
	O700
	Perineal laceration

	
	V700
	General medical examination

	12
	0418
	Bacterial infection in conditions classified elsewhere

	
	1369
	Infection

	
	4659
	Upper respiratory tract infection

	
	V010
	Contact with or exposure to communicable diseases

	
	V222
	Normal pregnancy

	
	V729
	Special investigations and examinations

	13
	1369
	Infection

	
	2500
	Diabetes mellitus

	
	6429
	Pre-eclampsia or eclampsia superimposed on pre-existing hypertension

	
	6480
	Diabetes mellitus complicating pregnancy childbirth or the puerperium

	
	V239
	Supervision of high-risk pregnancy

	14
	6929
	Contact dermatitis

	
	6939
	Unspecified bullous dermatoses

	
	6969
	Other psoriasis and similar disorders

	
	7890
	Abdominal pain

	
	8460
	Sprains and strains of sacroiliac region

	
	9968
	Complications peculiar to certain specified procedures

	
	V700
	General medical examination

	
	V725
	Special investigations and examinations

	15
	0709
	Hepatitis viral

	
	2789
	Obesity and other hyperalimentation

	
	5710
	Fatty liver, alcoholic

	
	5959
	Cystitis

	
	6238
	Noninflammatory disorders of vagina

	
	6467
	Liver disorders in pregnancy

	
	6929
	Contact dermatitis

	
	V72
	Special investigations and examinations

	16
	0980
	Gonococcal infections

	
	0999
	Chancroid

	
	4659
	Upper respiratory tract infection

	
	7890
	Abdominal pain

	
	V222
	Normal pregnancy

	17
	5709
	Hepatic failure, acute

	
	5733
	Hepatitis, toxic

	
	6929
	Contact dermatitis

	
	V252
	Fitting and adjustment of prosthetic device

	
	V700
	General medical examination

	
	V72
	Special investigations and examinations

	18
	6459
	Prolonged pregnancy

	
	6509
	Normal delivery

	
	6563
	Fetal distress

	
	6640
	Laceration perinatal

	
	V019
	Contact with or exposure to communicable diseases

	19
	0999
	Chancroid

	
	3000
	Anxiety states

	
	3829
	Suppurative and unspecified otitis media

	
	V222
	Normal pregnancy

	
	V700
	General medical examination

	20
	0703
	Hepatitis B

	
	2164
	Benign neoplasm of skin

	
	3009
	Neurosis

	
	3050
	Nondependent alcohol abuse

	
	5368
	Dyspepsia

	
	6221
	Disorders of uterus

	
	6238
	Non-inflammatory disorders of vagina

	
	6929
	Contact dermatitis

	
	7890
	Abdominal pain

	
	9779
	Poisoning by other and unspecified drugs and medicinal substances

	
	V22
	Normal pregnancy

	
	V72
	Special investigations and examinations

	21
	0419
	Bacterial infection in conditions classified elsewhere

	
	5589
	Gastroenteritis

	
	6221
	Disorders of uterus

	
	V019
	Contact with or exposure to communicable diseases

	
	V220
	Normal pregnancy

	
	V72
	Special investigations and examinations

	22
	5733
	Hepatitis toxic

	
	V222
	Normal pregnancy

	
	V725
	Special investigations and examinations

	23
	7098
	Other specified disorders of skin

	
	V220
	Normal pregnancy

	24
	0703
	Hepatitis B

	
	5301
	Esophagitis

	
	7890
	Abdominal pain

	
	V222
	Normal pregnancy


Fig. S1. Trends in antiretroviral (ARV) therapies among the 343 HIV-infected pregnancies.
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Fig. S2. Prevalence of prematurity among HIV-positive ARV-exposed, HIV-positive ARV-non-exposed, and non-ARV-exposed non-HIV-diagnosed pregnancies.
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Fig. S3. Prevalence of low birth weight among HIV-positive ARV-exposed, HIV-positive ARV-non-exposed, and non-ARV-exposed non-HIV-diagnosed pregnancies.
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