
Table S1: CD4+ lymphocyte count at separate study time-points

Characteristics
Group-1
(HUU)a

Group-2
(HEU)b

Group-3c Group-4d Group-5e Total

Enrolment N=115 N=116 N=103 N=182 N=12 N=528
  Median CD4+ x106 cells/mL (IQR)h NA NA 2303

(2090-2516)
2304

(2142-2468)
1617

(1208-2027)
NA

Pre measles vaccination N=114 N=112 N=70 N=180 N=7 N=483
  MedianCD4+ x106 cells/mL (IQR) NA NA 1805

(1586-2025)f
2346

(2202-2491)f
2065

(1412-2718)
NA

1st Measles vaccine N=115 N=116 N=75 N=182 N=10 497
  MedianCD4+ x106 cells/mL (IQR) NA NA 1683

(1521-1846)f
2252

(2113-2391)f
1802

(1457-2149)
NA

Group-4ag Group-4bh

2 weeks post-booster N=115 N=114 N=68 N=82 N=90 N=8 N=477
  MedianCD4+ x106 cells/mL (IQR) NA NA 1823

(1657-1987)i
1364

(1212-1517)i
1770

(1597-1942)i
1434

(872-1995)
NA

aHUU: HIV-uninfected children born to HIV-uninfected mothers (Group-1); bHEU: HIV-uninfected children born to HIV-infected mothers (Group-2); cGroup-3: HIV-infected 
children on deferred ART; dGroup-4: HIV-infected children on immediate ART; eGroup-5: HIV-infected children with CD4% <25% on immediate ART; fp≤0.001 comparing 
Group-3 vs. Group-4; gGroup-4a: HIV-infected children who interrupted ART at 12 months of age;  hGroup-4b: HIV-infected children who continued ART till 24 months of 
age; ip≤0.001 comparing Group-3 vs. Group-4a to and Group-4a vs. Group-4b. N= total number of children with available sample; SD= standard deviation; IQR= inter-
quartile range (25-75th Centile); NA= not available



Table S2: Geometric mean titers and proportion of infants with sero-positive and sero-protective levels of measles antibody pre-measles vaccination

aHUU: HIV-uninfected children born to HIV-uninfected mothers (Group-1); bHEU: HIV-uninfected children born to HIV-infected mothers (Group-2); cGroup-3: HIV-infected 
children on deferred ART; dGroup-4: HIV-infected children on immediate ART; eGroup-5: HIV-infected children with CD4% <25% on immediate ART; fGMT (95% CI) = 
geometric mean titer with 95% confidence interval in parenthesis; g≥150mIU/ml= proportion sero-positive for measles antibody; h≥330mIU/ml= proportion with sero-
protective titers; iFold-change in GMT from visit 1 to visit 2.

Visit Measure
Group-1

(HUU)a

Group-2

(HEU)b

p-value

HUU vs. HEU
Group-3c Group-4d Group-5e

p-value

HUU vs. G3

p-value

HUU vs.G4

p-value

G3vs.G4

N=115 N=116 N=103 N=182 N=12

GMT (95% CI)f
963

(759-1223)

935

(737-1186)
0.861

657

(497-869)

731

(596-896)

938

(43-20623)
0.04 0.08 0.54

N (%) ≥150mIU/mlg 90 (78.3) 80 (69.0) 0.109 57 (55.3) 108 (59.3) 2 (16.7) 0.001 0.001 0.62

Visit 1

(Mean age: 

7.3 weeks )

N (%) ≥330mIU/mlh 75 (65.2) 64 (55.2) 0.119 39 (37.9) 76 (41.8) 2 (16.7) 0.0002 <0.0001 0.52

N=114 N=112 N=70 N=180 N=7

GMT (95% CI)
461

(332-639)

369

(287-476)
0.284

202

(126-324)

309

(249-385)

0

(0)
0.09 0.05 0.16

N (%) ≥150mIU/ml 33 (28.9) 31 (27.7) 0.832 4 (5.7) 29 (16.1) 0 (0.0) <0.0001 0.01 0.01

Visit 2

(Mean age 

19.6 weeks )

N (%) ≥330mIU/ml 19 (16.7) 16 (13.8) 0.621 0 (0.0) 13 (7.2) 0 (0.0) <0.0003 0.01 0.02

GMT fold-change i 0.49 0.39 0.205 0.31 0.42 1.0 0.969 0.964 0.935



Table S3: Measles‐antibody titers following primary and booster‐vaccine stratified by HIV‐exposure and HIV‐infection status 

Measure  Group‐1 
(HUU)a

Group‐2 
(HEU)b

p‐value 
HUU vs. 
HEU 

Group‐3c
p‐value 
HUU vs. 
Group‐3 

Group‐4ad
p‐value 
HUU vs. 
Group‐4a 

Group‐4be
p‐value 
HUU vs. 
Group‐4b 

Group‐5f
p‐value 

Group‐3 vs. 
Group‐4a 

p‐value 
Group‐3 vs. 
Group‐4b 

p‐value 
Group‐4a vs. 
Group‐4a 

Visit 3  N=112  N=116    N=69    N=87    N=89    N=8       

GMT (95% CI)g
2212 

(1888‐2591) 
3009 

(2653‐3412)  0.008  2253 
(1782‐2847)  0.893  1044 

(849‐1283)  <0.0001  2224 
(1822‐2717)  0.963  2566 

(1188‐5542)  <0.0001  0.936  <0.0001 

N (%) 
≥150mIU/mlh

105 
(93.8) 

111 
(95.7)  0.512  68 

(98.6)  0.127  80 
(91.9)  0.623  85 

(95.5)  0.587  8 
(100.0)  0.06  0.278  0.330 

N (%) 
≥330mIU/mli

102 
(91.1) 

110 
(94.8)  0.267  66 

(95.7)  0.246  69 
(79.3)  <0.0001  82 

(92.1)  0.116  8 
(100.0)  0.003  0.368  0.018 

Visit 4  N=115  N=114    N=68    N=82    N=90    N=8       

GMT (95% CI)  3124 
(2763‐3533) 

2532 
(2134‐3005)  0.015  3254 

(2656‐3988)  0.717  1435 
(1185‐1740)  <0.0001  2740 

(2334‐3217)  0.190  2480 
(1175‐5233)  <0.0001  0.181  0.002 

N (%) 
≥150mIU/ml 

112 
(97.4) 

110 
(96.5)  0.692  67 

(98.5)  0.611  79 
(96.3)  0.673  87 

(96.7)  0.760  8 
(100.0)  0.408  0.46  0.908 

N (%) 
≥330mIU/ml 

111 
(96.5) 

104 
(91.2)  0.095  66 

(97.1)  0.844  74 
(90.2)  0.069  87 

(96.7)  0.955  8 
(100.0)  0.096  0.89  0.091 

Fold‐change j 
Visit 3 to Visit 4 

1.4  0.95  0.0003  1.44  0.697  1.37  0.969  1.23  0.067  0.96  0.761  0.250  0.144 

Visit 5  N=106  N=103    N=50    N=61    N=66    N=4       

GMT (95% CI)  2248 
(1888‐2676) 

1773 
(1459‐2157)  0.004  2577 

(2005‐3311)  0.379  1156 
(898‐1488)  <0.0001  1924 

(1448‐2557)  0.331  1230 
(253‐5990)  <0.0001  0.143  0.009 

N (%) 
≥150mIU/ml 

105 
(99.1) 

93 
(90.3)  0.005  49 

(98.0)  0.584  57 
(93.4)  0.040  64 

(96.9)  0.309  4 
(100)  0.249  0.729  0.349 

N (%) 
≥330mIU/ml 

100 
(94.3) 

82 
(79.6)  0.002  48 

(96.0)  0.079  49 
(80.3)  0.010  57 

(86.4)  0.071  4 
(100)  0.013  0.013  0.360 

Fold‐change 
Visit 4 to Visit 5  0.72  0.70  0.809  0.79  0.482  0.80  0.637  0.70  0.288  0.50  0.854  0.837  0.669 

aHUU: HIV‐uninfected children born to HIV‐uninfected mothers (Group‐1); bHEU: HIV‐uninfected children born to HIV‐infected mothers (Group‐2); 
cGroup‐3: HIV‐infected  children on deferred ART;  dGroup‐4a: HIV‐infected children who  interrupted ART at 12 months of age;  eGroup‐4b: HIV‐
infected children who continued ART till 24 months of age;  fGroup‐5: HIV‐infected children with CD4% <25% on immediate ART; gGMT (95% CI)= 
geometric mean  titer with 95% confidence  interval  in parenthesis; h≥150mIU/ml= proportion sero‐positive  for measles antibody;  i≥330mIU/ml= 
proportion with sero‐protective titers; jFold‐change in GMT. 



Table S1: CD4+ lymphocyte count at separate study time-points


		Characteristics

		Group-1


(HUU)a

		Group-2


(HEU)b

		Group-3c




		Group-4d




		Group-5e




		Total






		Enrolment

		N=115

		N=116

		N=103

		N=182

		N=12

		N=528



		  Median CD4+ x106 cells/mL (IQR)h

		NA

		NA

		2303


(2090-2516)

		2304


(2142-2468)

		1617


(1208-2027)

		NA



		Pre measles vaccination

		N=114

		N=112

		N=70

		N=180

		N=7

		N=483



		  MedianCD4+ x106 cells/mL (IQR)

		NA

		NA

		1805


(1586-2025)f

		2346


(2202-2491)f

		2065


(1412-2718)

		NA



		1st Measles vaccine

		N=115

		N=116

		N=75

		N=182

		N=10

		497



		  MedianCD4+ x106 cells/mL (IQR)

		NA

		NA

		1683


(1521-1846)f

		2252


(2113-2391)f

		1802


(1457-2149)

		NA



		

		Group-4ag

		Group-4bh

		



		2 weeks post-booster

		N=115

		N=114

		N=68

		N=82

		N=90

		N=8

		N=477



		  MedianCD4+ x106 cells/mL (IQR)

		NA

		NA

		1823


(1657-1987)i

		1364


(1212-1517)i

		1770


(1597-1942)i

		1434


(872-1995)

		NA





aHUU: HIV-uninfected children born to HIV-uninfected mothers (Group-1); bHEU: HIV-uninfected children born to HIV-infected mothers (Group-2); cGroup-3: HIV-infected children on deferred ART; dGroup-4: HIV-infected children on immediate ART; eGroup-5: HIV-infected children with CD4% <25% on immediate ART; fp≤0.001 comparing Group-3 vs. Group-4; gGroup-4a: HIV-infected children who interrupted ART at 12 months of age;  hGroup-4b: HIV-infected children who continued ART till 24 months of age; ip≤0.001 comparing Group-3 vs. Group-4a to and Group-4a vs. Group-4b. N= total number of children with available sample; SD= standard deviation; IQR= inter-quartile range (25-75th Centile); NA= not available


Table S2: Geometric mean titers and proportion of infants with sero-positive and sero-protective levels of measles antibody pre-measles vaccination



		Visit

		Measure

		Group-1


(HUU)a

		Group-2


(HEU)b

		p-value


HUU vs. HEU

		Group-3c

		Group-4d

		Group-5e

		p-value


HUU vs. G3

		p-value


HUU vs.G4

		p-value


G3vs.G4



		Visit 1


(Mean age: 7.3 weeks )

		

		N=115

		N=116

		

		N=103

		N=182

		N=12

		

		

		



		

		GMT (95% CI)f

		963


(759-1223)

		935


(737-1186)

		0.861

		657


(497-869)

		731


(596-896)

		938


(43-20623)

		0.04

		0.08

		0.54



		

		N (%) ≥150mIU/mlg

		90 (78.3)

		80 (69.0)

		0.109

		57 (55.3)

		108 (59.3)

		2 (16.7)

		0.001

		0.001

		0.62



		

		N (%) ≥330mIU/mlh

		75 (65.2)

		64 (55.2)

		0.119

		39 (37.9)

		76 (41.8)

		2 (16.7)

		0.0002

		<0.0001

		0.52



		Visit 2


(Mean age 19.6 weeks )

		

		N=114

		N=112

		

		N=70

		N=180

		N=7

		

		

		



		1 

		GMT (95% CI)

		461


(332-639)

		369


(287-476)

		0.284

		202


(126-324)

		309


(249-385)

		0


(0)

		0.09

		0.05

		0.16



		2 

		N (%) ≥150mIU/ml

		33 (28.9)

		31 (27.7)

		0.832

		4 (5.7)

		29 (16.1)

		0 (0.0)

		<0.0001

		0.01

		0.01



		

		N (%) ≥330mIU/ml

		19 (16.7)

		16 (13.8)

		0.621

		0 (0.0)

		13 (7.2)

		0 (0.0)

		<0.0003

		0.01

		0.02



		

		GMT fold-change i

		0.49

		0.39

		0.205

		0.31

		0.42

		1.0

		0.969

		0.964

		0.935





aHUU: HIV-uninfected children born to HIV-uninfected mothers (Group-1); bHEU: HIV-uninfected children born to HIV-infected mothers (Group-2); cGroup-3: HIV-infected children on deferred ART; dGroup-4: HIV-infected children on immediate ART; eGroup-5: HIV-infected children with CD4% <25% on immediate ART; fGMT (95% CI) = geometric mean titer with 95% confidence interval in parenthesis; g≥150mIU/ml= proportion sero-positive for measles antibody; h≥330mIU/ml= proportion with sero-protective titers; iFold-change in GMT from visit 1 to visit 2.


Table S3: Measles-antibody titers following primary and booster-vaccine stratified by HIV-exposure and HIV-infection status

		Measure

		Group-1


(HUU)a

		Group-2


(HEU)b

		p-value


HUU vs. HEU

		Group-3c

		p-value


HUU vs. Group-3

		Group-4ad

		p-value


HUU vs. Group-4a

		Group-4be

		p-value


HUU vs. Group-4a

		Group-5f

		p-value


Group-3 vs. Group-4a

		p-value


Group-3 vs. Group-4b

		p-value


Group-4a vs. Group-4a



		Visit 3

		N=112

		N=116

		

		N=69

		

		N=87

		

		N=89

		

		N=8

		

		

		



		GMT (95% CI)g

		2212


(1888-2591)

		3009


(2653-3412)

		0.008

		2253


(1782-2847)

		0.893

		1044


(849-1283)

		<0.0001

		2224


(1822-2717)

		0.963

		2566


(1188-5542)

		<0.0001

		0.936

		<0.0001



		N (%) ≥150mIU/mlh

		105


(93.8)

		111


(95.7)

		0.512

		68


(98.6)

		0.127

		80


(91.9)

		0.623

		85


(95.5)

		0.587

		8


(100.0)

		0.06

		0.278

		0.330



		N (%) ≥330mIU/mli

		102


(91.1)

		110


(94.8)

		0.267

		66


(95.7)

		0.246

		69


(79.3)

		<0.0001

		82


(92.1)

		0.116

		8


(100.0)

		0.003

		0.368

		0.018



		Visit 4

		N=115

		N=114

		

		N=68

		

		N=82

		

		N=90

		

		N=8

		

		

		



		GMT (95% CI)

		3124


(2763-3533)

		2532


(2134-3005)

		0.015

		3254


(2656-3988)

		0.717

		1435


(1185-1740)

		<0.0001

		2740


(2334-3217)

		0.190

		2480


(1175-5233)

		<0.0001

		0.181

		0.002



		N (%) ≥150mIU/ml

		112


(97.4)

		110


(96.5)

		0.692

		67


(98.5)

		0.611

		79


(96.3)

		0.673

		87


(96.7)

		0.760

		8


(100.0)

		0.408

		0.46

		0.908



		N (%) ≥330mIU/ml

		111


(96.5)

		104


(91.2)

		0.095

		66


(97.1)

		0.844

		74


(90.2)

		0.069

		87


(96.7)

		0.955

		8


(100.0)

		0.096

		0.89

		0.091



		Fold-change j Visit 3 to Visit 4

		1.4

		0.95

		0.0003

		1.44

		0.697

		1.37

		0.969

		1.23

		0.067

		0.96

		0.761

		0.250

		0.144



		Visit 5

		N=106

		N=103

		

		N=50

		

		N=61

		

		N=66

		

		N=4

		

		

		



		GMT (95% CI)

		2248


(1888-2676)

		1773


(1459-2157)

		0.004

		2577


(2005-3311)

		0.379

		1156


(898-1488)

		<0.0001

		1924


(1448-2557)

		0.331

		1230


(253-5990)

		<0.0001

		0.143

		0.009



		N (%) ≥150mIU/ml

		105


(99.1)

		93


(90.3)

		0.005

		49


(98.0)

		0.584

		57


(93.4)

		0.040

		64


(96.9)

		0.309

		4


(100)

		0.249

		0.729

		0.349



		N (%) ≥330mIU/ml

		100


(94.3)

		82


(79.6)

		0.002

		48


(96.0)

		0.079

		49


(80.3)

		0.010

		57


(86.4)

		0.071

		4


(100)

		0.013

		0.013

		0.360



		Fold-change Visit 4 to Visit 5

		0.72

		0.70

		0.809

		0.79

		0.482

		0.80

		0.637

		0.70

		0.288

		0.50

		0.854

		0.837

		0.669





aHUU: HIV-uninfected children born to HIV-uninfected mothers (Group-1); bHEU: HIV-uninfected children born to HIV-infected mothers (Group-2); cGroup-3: HIV-infected children on deferred ART; dGroup-4a: HIV-infected children who interrupted ART at 12 months of age; eGroup-4b: HIV-infected children who continued ART till 24 months of age; fGroup-5: HIV-infected children with CD4% <25% on immediate ART; gGMT (95% CI)= geometric mean titer with 95% confidence interval in parenthesis; h≥150mIU/ml= proportion sero-positive for measles antibody; i≥330mIU/ml= proportion with sero-protective titers; jFold-change in GMT.

