              Table 1:  Clinical and Laboratory parameters of study population (n=1618)
	Characteristics
	Mean + SD or 
number (%)

	Age - years ,  n=1618
	26.76 + 3.54

	Body Mass Index -Kg/m2, n= 1295
	24.54+5.03

	Education ,   n=1556    
       School
       Graduate
       Post graduate
	
357 (22.94)
767 (49.29)
442 (28.41)

	Socio economic  status,  n=1618
High 
Low /Middle
	
456 (28.18)
1162 (71.82)

	Gravida > 2 , n =1618
	704 (43.51)

	Family of diabetes ( first degree),  n=1618
	212 (13.10)

	Family history of hypertension ( first degree),  n=1618
	193 (11.93)

	History of abortion,  n= 1618
	353 (21.82 )

	Gestational age of HbA1c estimation,  n=1618
	9.25  + 2.52

	Gestational age of OGTT ,  n=1618
	25.41 + 2.21

	HbA1c in first trimester - %  (mmol/mol), n=1618
	4.90  + 0.36
(30.1 + 1.08)

	Fasting Plasma glucose - mmol/l,  n= 1618
	4.42+0.37

	1-h Post load  plasma glucose-  mmol/l, n=1618
	7 +1.28

	2-h Post load  plasma glucose-mmol/l,  n=1618
	5.78 + 0.39

	Hemoglobin  gm /,  n= 1611
	116.2 + 12.8

	Mean Corpuscular Volume  fl , n=1583 
	86.22 + 7.02



               n= number of women for whom the given parameter is available 
OGTT= Oral Glucose Tolerance test





Table 2: Comparison of HbA1c levels among  pregnant women  with and without adverse pregnancy outcomes
	

Adverse pregnancy outcomes

	Women with the specified adverse outcome
	
	Women without the specified 
adverse outcome
	

A  versus B
P value

	
	Number 
( % of total 1618 women) 
	HbA1c  % (mmol/mol)
mean +SD
                A
	
	Number
( % of total 
1618 women)
	HbA1c  %  (mmol/mol)
 mean +SD
               B
	

	Premature delivery  <37 weeks 
	171(10.57)
	4.95 +0.34(30.6 +1.02)
	
	1447 (89.43)
	4.90 + 0.36 (30.1+1.08)
	0.0843

	Pregnancy Induced  Hypertension
	65 (4.02)
	5.00 +0.34(31.1+1.02)
	
	1553(95.98)
	4.90 + 0.36 (30.1+1.08)
	0.0280*

	Assisted labour
	117 (7.23)
	4.87 +0.36 (29.7+1.08)
	
	1501(92.77)
	4.90 + 0.36 (30.1+1.08)
	0.3854

	Primary caesarean 
	457 (28.24)
	4.94 +0.33(30.5+0.99)
	
	1161(71.76)
	4.89 + 0.37 (29.9+1.11)
	0.0118*

	Macrosomia - >3500g
	119  (7.36)
	4.93 +0.35(30.4+1.05)
	
	1499(92.64)
	4.90 + 0.36 (30.1+1.08)
	0.3808

	Large for Gestational Age
	285 (17.61)
	4.93 +0.35(30.4+1.05)
	
	1333(82.39)
	4.90 + 0.36 (30.1+1.08)
	0.1996

	Small for Gestational Age
	60 (3.71)
	4.83 +0.43(29.3+1.29)
	
	1558 (96.29)
	4.90 + 0.36 (30.1+1.08)
	0.1427

	APGAR <7 at 1 min or 5 min
	64 (3.96)
	4.91 +0.35(30.2+1.05)
	
	1554 (96.04)
	4.90 + 0.36 (30.1+1.08)
	0.8274

	Hyperbilirubinemia on phototherapy
	45 (2.78)
	4.90 +0.36(30.1+1.08)
	
	1573 (97.22)
	4.90 + 0.36 (30.1+1.08)
	1.00

	Neonatal sepsis
	9 (0.56)
	4.89 +0.33(29.9+0.99)
	
	1609 (99.44)
	4.90 + 0.36 (30.1+1.08)
	0.9338

	Poly -oligohydramnios
	20  (1.24)
	4.98 +0.38(30.9+1.14)
	
	1598 (98.76)
	4.90 + 0.36 (30.1+1.08)
	0.3238

	Respiratory Distress Syndrome
	14  (0.87)
	4.74 +0.24(28.3+0.72)
	
	1604 (99.13)
	4.90 + 0.36 (30.1+1.08)
	0.0972


*P value significant






Table 3: Adverse pregnancy outcomes in different HbA1c categories; Trend Analysis
	Adverse  pregnancy Outcomes
	HbA1c categories % ( mmol/mol)
	

P trend#

	
	<4.6
(<27)
n=271
	4.6-4.8
(27-29)
n=380
	4.9-5.1
(30-32)
n=569
	5.2-5.4
(33-36)
n=319
	5.5-6.4
(37-46)
n=79
	

	Prematurity   <37 weeks , % (n)
	 8.12 (22)
	10.53 (40)
	10.9 (62)
	9.40 (30)
	17.72 (14) 
	0.140

	Pregnancy induced hypertension , %(n)
	 2.58 (7)
	3.16 (12)
	4.57 (26)
	4.08 (13)
	8.86 (7)
	0.031*

	Assisted Labour ( vacuum /forceps), %(n)
	8.49 (23)
	6.05 (23)
	8.08 (46)
	6.5 (21)
	5.06 (4)
	0.515

	Primary caesarean,  % (n)  
	22.14 (60)
	25.53 (97)
	31.99 (182)
	31.98 (102)
	20.25 (16)
	0.033*

	Macrosomia > 3500g, n ( %)
	7.75 (21)
	7.11 (27)
	6.33 (36)
	9.09 (29)
	7.59 (6)
	1.00

	Large for Gestational  Age ,% (n)
	16.97 (46)
	17.11 (65)
	16.7 (95)
	18.81 (60)
	24.05(19)
	0.253

	Small for Gestational Age ,% ( n)
	5.17 (14)
	3.16 (12)
	2.99 (17)
	5.02 (16)
	1.27(1)
	0.552

	APGAR  <7 at 1 min or 5 min , % ( n)
	3.69 (10)
	3.95 (15)
	3.69 (21)
	5.02 (16)
	2.53 (2)
	0.494

	Hyperbilirubinemia- phototherapy, %(n)
	2.58 (7)
	3.68 (14)
	2.28 (13)
	2.51(8)
	3.80(3)
	0.173

	Neonatal sepsis ,  %( n)
	0.37 (1)
	1.05 (4)
	0.18 (1)
	0.94 (3)
	0 (0)
	0.882

	Poly- oligohydramnios, % (n )
	1.10 (3)
	1.05 (4)
	1.06 (6)
	1.57 (5)
	2.53 (2)
	0.363

	RDS  requiring ventilation , % (n)
	1.10 (3)
	1.58 (6)
	0.70 (4)
	0.31(1)
	0 (0)
	0.090



n= number of pregnant women in the specified category, RDS= Respiratory Distress Syndrome 
 # P trend  was calculated using  the Cochrane –Armitage trend test.   * P value significant





Table 4 : Odds Ratios (OR) for association of different  first-trimester HbA1c  threshold  values and  adverse obstetric outcomes

	Hb A1c %
(mmol/mol)
Threshold
value
	Premature delivery ( <37 weeks of gestation)
	
	
	Pregnancy Induced  Hypertension
	
	Primary Caesarian delivery 
	

	
	Below vs Above threshold
	Crude OR
(95%CI)
	Adjusted OR
(95 % CI)
Model -2
	
	
	Below vs Above threshold
	Crude OR
(95%CI)
	Adjusted OR
(95% CI)
Model -1
	
	Below vs Above threshold
	Crude OR
(95%CI)
	Adjusted OR
(95 % CI )
Model   2

	
	
	
	
	
	
	
	
	
	
	
	
	

	5.5 (37)
	154/1539 vs 14/79
	2.08[1.16-3.73]*
	2.25[1.19-4.24]*
	
	
	58/1539vs 7/79
	2.48(1.09-5.63)*
	1.94[0.82-4.60]
	441/1513 vs 16/79
	0.62[0.35-1.08]
	0.62[0.33-1.15]

	5.4 (36)
	150/1460vs 21/158
	1.34[0.82-2.18]
	1.35[0.79-2.29]
	
	
	55/1460 vs10/158
	1.73(0.83-3.46)
	1.47[0.72-3.01]
	374/1460 vs 43/158
	0.95[0.65-1.37]
	0.90[0.60-1.35]

	5.3 (34)
	139/1366vs 32/252
	1.28[0.85-1.94]
	1.28[0.81-2.00]
	
	
	53/1366 vs 12/254
	1.24(0.65-2.35)
	1.10[0.57-2.12]
	385/1366 vs 72/252
	1.02[0.76-1.37]
	1.06[0.77-1.47]

	5.2 (33)
	126/1220vs 45/398
	1.11[0.77-1.59]
	1.13[0.76-1.69]
	
	
	45/1220 vs 20/398
	1.32(0.77-2.26)
	1.28[0.74-2.23]
	339/1220 vs 118/398
	1.10[0.85-1.41]
	1.02[0.77-1.35]

	5.1 (32)
	111/1055vs 60/563
	1.01[0.73-1.41]
	0.97[0.66-1.41]
	
	
	36/1055 vs29/563
	1.54 (0.93-2.54)
	1.46[0.88-2.44]
	276/1055 vs 181/563
	1.34[1.07-1.67]*
	1.28[0.99-1.65]

	5 (31)
	86/841 vs  85/777
	1.08[0.79-1.48]
	1.02[0.71-1.46]
	
	
	26/841 vs 39/777
	1.66(1.00-2.75)
	1.56[0.93-2.62]
	204/841 vs  253/777
	1.51[1.21-1.87]*
	1.47[1.14-1.88]*

	4.9 (30)
	63/651 vs 108/967
	1.17[0.85-1.63]
	1.15[0.79-1.68]
	
	
	19/651 vs46/967
	1.66(0.96-2.86)
	1.54[0.88-2.67]
	157/651 vs 300/967
	1.42[1.13-1.77]*
	1.45[1.12-1.88]*

	4.8 (29)
	46/490vs 125/1128
	1.20[0.84-1.72]
	1.17[0.77-1.77]
	
	
	15/490 vs 50/1128
	1.47 (0.82-2.64)
	1.34[0.74-2.43]
	116/490 vs 341/1128
	1.40[1.10-1.78]*
	1.44[1.09-1.92]*

	4.7 (28)
	34/382vs 137/1236
	1.28[0.86-1.89]
	1.29[0.81-2.06]
	
	
	8/382 vs 57/1236
	2.26(1.07-4.77)
	2.08[0.98-4.44]
	87/382  vs 370/1236
	1.45[1.11-1.90]*
	1.50[1.10-2.06]*

	4.6 (27)
	22/271vs 149/1347
	1.41[0.88-2.25]
	1.74[0.95-3.16]
	
	
	7/271 vs58/1347
	1.70(0.77-3.76)
	1.52[0.68-3.40]
	60/271 vs 397/1347
	1.47[1.08-2.00]*
	1.57[1.08-2.26]*

	4.5 (26)
	14/184 vs157/1434 
	1.49[0.85-2.64]
	1.83[0.87-3.87]
	
	
	6/184 vs 59/1434
	1.27 (0.54-2.99)
	1.12[0.47-2.68]
	38/184 vs 419/1434
	1.59[1.09-2.31]*
	1.58[1.10-2.48]*



Model 1: Age, Gravida , Gestational age at delivery , Anaemia , Microcytosis , High social level , Education Model 2: All variables in Model 1 and  BMI ( analysis limited to 1295 women with availalable BM1 )  and Composite plasma glucose levels,  *p =  <.05






Table 5: Multivariate regression analysis : Relationship of HbA1c , other variables and adverse  pregnancy outcomes 
	Variable

	Reference category

	 Primary Caesarean delivery
Model 2
Odds Ratio (95%CI ), p value
	Premature delivery, < 37 weeks
Model 2
Odds Ratio (95%CI ), p value
	Pregnancy Induced hypertension
Model 1
Odds Ratio (95%CI ), p value

	Age -years
	Per year
	0.94(0.91-0.98) , 0.001*
	1.01(0.96-1.07), 0.724
	1.07(0.99-1.15) ,0.074

	Haemoglobin  <110 g/l
	>  110 
	[bookmark: _GoBack]0.93(0.68-1.26) , 0.625
	0.83(0.53-1.28) , 0.391
	0.46(0.22-0.96) ,0.040

	Microcytosis - MCV <80fl 
	> 80
	0.93(0.63-1.36) ,0.694
	1.08(0.63-1.87) , 0.773
	1.44(0.66-3.12) ,0.362

	Gestational age- weeks
	Per week
	1.03(0.95-1.12) , 0.516
	Not included as variable
	0.80(0.72-0.91),<0.001*

	High Social level 
	Low/Middle
	1.23(0.93-1.62), 0.146
	0.90(0.59-1.37) , 0.618
	1.25(0.71-2.18), 0.440

	Education
	
	
	
	

	      Graduate
	School
	0.98(0.71-1.35), 0.981
	0.75(0.48-1.16), 0.194
	0.56(0.30-1.03) ,0.061

	      Post-Graduate
	School
	1.19(0.83-1.80) , 0.347
	0.57(0.34-0.97), 0.0.37
	0.53(0.26-1.08),0.078

	Gravida > 2
	
	Not included as variable
	0.93(0.63-1.37) , 0.725
	0.88(0.51-1.52) ,0.649

	HbA1c % ( mmol/mol)                      in first trimester
	
	
	
	

	    4.50 to 4.89 (26-30)
	<4.5  (25.7)
	1.27(0.78-2.08) , 0.338
	1.84(0.83-4.07), 0.135
	0.82(0.30-2.24) ,0.703

	    4.90 to 5.19 (30 -33)
	<4.5 (25.7)
	1.88(1.17-3.02), 0.009*
	1.80(0.83-3.93), 0.139
	1.28(0.51-3.21) ,0.606

	    5.20 to 5.49 (33-37)
	<4.5 (25.7)
	1.70(1.02-2.83) ,0.042*
	1.53(0.66-3.54),0.317
	1.16(0.42-3.20) ,0.770

	> 5.5 (37)
	<4.5 (25.7)
	0.97(0.45-2.06) , 0.929
	3.77(1.46-9.76), 0.006*
	2.23(0.69-7.27) ,0.183

	Body Mass Index- Kg/m2
	
	
	
	Not assessed in Model 1

	<18.5
	18.5 to <22.99
	1.02 (0.58-1.78) ,0.942
	0.80(0.35-1.86) ,0.610
	-

	>23.0
	18.5 to <22.99
	1.35(1.03-1.76) ,0.031*
	0.86(0.58-1.26) ,0.430
	-

	Composite plasma glucose Z score
	Continuous
	0.98 (0.93-1.03) ,0.470
	1.06(0.98-1.15) ,0.121
	Not assessed in Model 1


Model 1: Age, Gravida (except for primary caesarean, Gestational age at delivery ( except for prematurity ), Anaemia, Microcytosis, High social level ,Education                   Model 2: All variables in Model 1 and  BMI ( analysis limited to 1295 women with available BM1 ) and composite glucose measure                                                                  Composite plasma glucose:Created by calculating z-scores for FPG,1-h PG,2-h PG,by subtracting the corresponding mean from each woman’s glucose measurements,     dividing by the respective standard deviation, and finally adding the three, resulting in z-scores for each woman. * p value significant



Supplementary Table:  Earlier Studies to assess the relationship of HbA1c in early pregnancy and Adverse pregnancy outcomes.
	Study 
	Study population 
	Time of HbA1c sampling
	GDM screening
	Methodology
	Pregnancy Outcome

	2014 – Hughes et al10
New Zealand
	n=8197
Prospective cohort 
	<20 weeks
	24-28 weeks,
All GCT screen –ve, 75 g 
 OGTT (55% women) 
GDM women (New Zealand criteria) excluded
	Comparison of women with HbA1c 5.9-6.4 versus <5.9%
	Higher risk for major congenital anomaly, pre eclampsia, shoulder dystocia, perinatal death, preterm delivery, induction of labour in HbA1c 5.9-6.4 % group

	
	
	
	
	
	

	2017 – Mane et al25
Spain
	n=1228
Prospective cohort
	First 
antenatal visit
	24-28 weeks, Two step GDM screen, NDDG criteria, GDM women included
	Comparison of women with HbA1c 5.9-6.4 versus <5.9%
	Higher risk of  macrosomia and               Pre eclampsia in HbA1c 5.9-6.4 % group

	
	
	
	
	
	

	2018 – Poo et al 23
Singapore
	n=150
Pilot study
	<12 weeks
	24-28 weeks, 75 g OGTT, IADPSG criteria, GDM women included.
	Comparison of women with HbA1c > 5.2 and <5.2%
	No difference in adverse events between groups

	
	
	
	
	
	

	2019 – Arbib et al8
Israel
	n=142
Retrospective cohort
	<12 weeks
	24-28 weeks, GCT followed by 100g OGTT, NDDG criteria, GDM women included
	Pearson correlation analysis of HbA1c with pregnancy outcomes
	Higher HbA1c lowers gestational age at delivery (r=-0.317, p<0.001), Mean HbA1c levels higher among women with caesarean delivery, induction of labour, LGA, preterm delivery

	
	
	
	
	
	

	2019 – Lu Chen et al27
USA
	n= 7020, Retrospective cohort using Kaiser Permanante Washington data
	<20 weeks
	24-28 weeks,75 g OGTT, mainly one step using IADPSG criteria, GDM women included.
	Comparison of women with HbA1c 5.7-6.4 versus <5.7%
	No difference in adverse events between groups

	
	
	
	
	
	

	2019 – Han Yu et al24
China
	n= 1836
Nested Case control study 
	12-20 weeks
	24-28 weeks, 75 g OGTT IADPSG criteria , GDM women included
	Comparison of women with HbA1c 5.2-6.4 versus <5.4%
	HbA1c >5.2 % increases risk for Respiratory distress syndrome, pneumonia, jaundice in new born

	
	
	
	
	
	

	2020 – Immanuel J et al26
Europe
	n= 869
Obese women,   Post –hoc analysis of DALI trial
	<20 weeks
	Booking ,24-28 weeks, 35-37 weeks, 75g OGTT IADPSG criteria, GDM women  included
	Comparison of women with HbA1c > 5.7 and <5.7%
	No differences  in adverse events  between groups


GCT = 50 g Glucose Challenge test , OGTT= Oral Glucose Tolerance Test, GDM = Gestational diabetes, NDDG = National Diabetes Data Group Criteria, IADPSG = International Association of Diabetes and pregnancy Study group, LGA = Large for gestational Age,DALI=Vitamin D and Life Style Intervention for GDM prevention trial.
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