Supplementary materials

Supplementary table 1: Sensitivity analyses of multivariable Poisson regression models of factors associated with incident TB disease among PLHIV in England, Wales and Northern Ireland from 2000 to 2014

	 
	Mother-to-child transmission excluded 1
	 
	Weakest probabilistic matches (lowest 25%) excluded 2
	 
	Weakest deterministic matches excluded 3
	 
	182 day cut-off for "simultaneous" diagnosis 4
	 
	IMD decile included 5
	 

	 
	IRR (95% CI)
	P value
	IRR (95% CI)
	P value
	IRR (95% CI)
	P value
	IRR (95% CI)
	P value
	IRR (95% CI)
	P value

	Route of HIV infection
	
	
	
	
	
	
	
	
	
	

	MSM
	1·00
	<0·001
	1·00
	<0·001
	1·00
	<0·001
	1·00
	<0·001
	1·00
	<0·001

	Heterosexual men
	1·79 (1·45 - 2·21)
	
	1·63 (1·28 - 2·09)
	
	1·84 (1·48 - 2·30)
	
	1·83 (1·45 - 2·31)
	
	1·83 (1·44 - 2·31)
	

	Heterosexual women
	1·95 (1·59 - 2·41)
	
	1·94 (1·53 - 2·46)
	
	2·04 (1·64 - 2·53)
	
	1·96 (1·56 - 2·46)
	
	1·97 (1·56 - 2·48)
	

	Men who inject drugs
	5·42 (4·03 - 7·29)
	
	4·67 (3·26 - 6·68)
	
	5·73 (4·22 - 7·79)
	
	5·44 (3·91 - 7·56)
	
	4·79 (3·35 - 6·85)
	

	Women who inject drugs
	4·89 (2·93 - 8·16)
	
	4·01 (2·11 - 7·62)
	
	5·35 (3·20 - 8·95)
	
	5·76 (3·44 - 9·64)
	
	6·18 (3·49 - 10·93)
	

	Blood/Tissue transfer
	3·08 (1·77 - 5·38)
	
	2·82 (1·47 - 5·44)
	
	2·92 (1·61 - 5·32)
	
	3·28 (1·80 - 5·98)
	
	2·79 (1·45 - 5·37)
	

	Mother-to-child
	-
	
	2·74 (0·85 - 8·78)
	
	4·03 (1·61 - 10·04)
	
	3·78 (1·37 - 10·44)
	
	5·58 (2·22 - 14·02)
	

	Ethnicity/Country of birth
	
	
	
	
	
	
	
	
	
	

	White, UK-born
	1·00
	<0·001
	1·00
	<0·001
	1·00
	<0·001
	1·00
	<0·001
	1·00
	<0·001

	Black African, UK-born
	1·94 (1·09 - 3·47)
	
	1·66 (0·80 - 3·45)
	
	2·00 (1·12 - 3·58)
	
	1·54 (0·77 - 3·07)
	
	1·67 (0·83 - 3·33)
	

	Other ethnicity, UK-born
	1·82 (1·23 - 2·70)
	
	2·02 (1·29 - 3·15)
	
	1·76 (1·17 - 2·65)
	
	1·78 (1·16 - 2·71)
	
	1·97 (1·28 - 3·05)
	

	Ethnicity unknown, UK-born
	-†
	
	-†
	
	-†
	
	-†
	
	-†
	

	Born in low-TB incidence country
	1·25 (0·96 - 1·63)
	
	1·28 (0·94 - 1·75)
	
	1·15 (0·87 - 1·52)
	
	1·16 (0·87 - 1·55)
	
	1·22 (0·91 - 1·64)
	

	White, born in high-TB incidence country
	2·02 (1·40 - 2·92)
	
	2·37 (1·57 - 3·56)
	
	1·93 (1·32 - 2·82)
	
	1·90 (1·27 - 2·85)
	
	1·85 (1·23 - 2·79)
	

	Black African, born in high-TB incidence country
	4·01 (3·21 - 5·02)
	
	4·17 (3·21 - 5·42)
	
	3·92 (3·12 - 4·93)
	
	3·84 (3·02 - 4·89)
	
	3·55 (2·75 - 4·57)
	

	Other ethnicity, born in high-TB incidence country
	3·27 (2·50 - 4·28)
	
	3·29 (2·40 - 4·51)
	
	3·01 (2·27 - 3·99)
	
	3·13 (2·33 - 4·20)
	
	3·12 (2·31 - 4·22)
	

	Ethnicity unknown, born in high-TB incidence country
	1·03 (0·14 - 7·42)
	
	-†
	
	1·07 (0·15 - 7·70)
	
	1·35 (0·19 - 9·71)
	
	2·30 (0·32 - 16·53)
	

	White, country of birth unknown
	0·44 (0·25 - 0·80)
	
	0·36 (0·17 - 0·78)
	
	0·46 (0·26 - 0·84)
	
	0·48 (0·26 - 0·89)
	
	0·60 (0·33 - 1·09)
	

	Other ethnicity, country of birth unknown
	1·36 (0·99 - 1·86)
	
	1·28 (0·88 - 1·87)
	
	1·36 (0·99 - 1·88)
	
	1·32 (0·94 - 1·87)
	
	0·97 (0·65 - 1·43)
	

	CD4 count
	
	
	
	
	
	
	
	
	
	

	≥500
	*
	<0·001
	*
	<0·001
	*
	<0·001
	*
	<0·001
	*
	<0·001

	350-499
	
	
	
	
	
	
	
	
	
	

	200-349
	
	
	
	
	
	
	
	
	
	

	100-199
	
	
	
	
	
	
	
	
	
	

	50-99
	
	
	
	
	
	
	
	
	
	

	0-49
	
	
	
	
	
	
	
	
	
	

	Ever on ART
	
	
	
	
	
	
	
	
	
	

	No
	*
	<0·001
	*
	<0·001
	*
	<0·001
	*
	<0·001
	*
	<0·001

	Yes
	
	
	
	
	
	
	
	
	
	

	Age at HIV diagnosis
	
	
	
	
	
	
	
	
	
	

	15-24
	0·88 (0·73 - 1·05)
	0·263
	0·87 (0·71 - 1·07)
	0·290
	0·86 (0·71 - 1·04)
	<0·001
	0·89 (0·73 - 1·08)
	0·653
	0·88 (0·70 - 1·09)
	0·003

	25-34
	1·02 (0·91 - 1·15)
	
	0·98 (0·86 - 1·12)
	
	1·04 (0·92 - 1·17)
	
	1·01 (0·89 - 1·15)
	
	1·12 (0·97 - 1·29)
	

	35-44
	1·00
	
	1·00
	
	1
	
	1·00
	
	1·00
	

	45-64
	1·11 (0·95 - 1·31)
	
	1·13 (0·94 - 1·36)
	
	1·09 (0·92 - 1·29)
	
	1·03 (0·86 - 1·24)
	
	1·30 (1·09 - 1·56)
	

	≥65
	0·92 (0·50 - 1·67)
	
	0·78 (0·37 - 1·66)
	
	0·90 (0·48 - 1·68)
	
	0·85 (0·42 - 1·71)
	
	1·95 (1·03 - 3·67)
	

	Year of HIV diagnosis
	
	
	
	
	
	
	
	
	
	

	(for each year increase from 2000)
	1·02 (1·01 - 1·04)
	0·002
	1·02 (1·01 - 1·04)
	0·009
	1·03 (1·01 - 1·04)
	0·003
	1·00 (0·98 - 1·02)
	0·938
	1·01 (0·99 - 1·03)
	0·412

	IMD decile
	
	
	
	
	
	
	
	
	
	

	1
	-
	
	-
	
	-
	
	-
	
	0.92 (0.77 - 1.09)
	0·557

	2
	-
	
	-
	
	-
	
	-
	
	0.89 (0.74 - 1.07)
	

	3
	-
	
	-
	
	-
	
	-
	
	0.85 (0.68 - 1.05)
	

	4
	-
	
	-
	
	-
	
	-
	
	0.81 (0.63 - 1.04)
	

	5
	-
	
	-
	
	-
	
	-
	
	0.94 (0.73 - 1.21)
	

	6
	-
	
	-
	
	-
	
	-
	
	0.92 (0.67 - 1.26)
	

	7
	-
	
	-
	
	-
	
	-
	
	0.84 (0.59 - 1.18)
	

	8
	-
	
	-
	
	-
	
	-
	
	0.65 (0.43 - 1.00)
	

	9
	-
	
	-
	
	-
	
	-
	
	1.03 (0.71 - 1.49)
	

	10
	-
	 
	-
	 
	-
	 
	-
	 
	0.92 (0.77 - 1.09)
	


1 241 individuals who acquired HIV infection through mother-to-child transmission were excluded. 2 2,057 of 2,187 individuals with TB and HIV were linked via probabilistic matching. The lowest quartile of probabilistic match scores (595 individuals) were excluded. 3 1951 of 2,187 individuals with TB and HIV were linked using 8 hierarchical deterministic matching criteria. 137 individuals matched using the three lowest-ranked criteria were excluded. 4 424 individuals diagnosed with TB 92-182 days after HIV diagnosis were excluded. 5 IMD score was included in the analysis, 12,432 individuals with no data on their IMD score were excluded. *An interaction was present between time-updated CD4 count and time-updated ART status, see supplementary tables 2 and 3. †Not calculated as numerator was zero. ART: anti-retroviral therapy, CI: confidence interval, IMD: index of multiple deprivation, IRR: incidence rate ratio, MSM: men who have sex with men, PWID: people who inject drugs, PY: person-years, TB: tuberculosis.

Supplementary table 2: Sensitivity analyses of multivariable Poisson regression models of the association between time-updated CD4 count and TB disease, stratified by ART status, among PLHIV in England, Wales and Northern Ireland from 2000 to 2014
	 
	Mother-to-child transmission excluded 1
	Weakest probabilistic matches (lowest 25%) excluded 2
	Weakest deterministic matches excluded 3
	182 day cut-off for "simultaneous" diagnosis 4
	IMD decile included 5

	
	Ever on ART
	
	Ever on ART
	
	Ever on ART
	
	Ever on ART
	
	Ever on ART
	

	
	No
	Yes
	No
	Yes
	No
	Yes
	No
	Yes
	No
	Yes

	CD4 count
	IRR (95% CI)
	IRR (95% CI)
	IRR (95% CI)
	IRR (95% CI)
	IRR (95% CI)
	IRR (95% CI)
	IRR (95% CI)
	IRR (95% CI)
	IRR (95% CI)
	IRR (95% CI)

	≥500
	1·00
	1·00
	1·00
	1·00
	1·00
	1·00
	1·00
	1·00
	1·00
	1·00

	350-499
	2·22

(1·31 - 3·76)
	2·98

(1·82 - 4·88)
	2·05

(1·13 - 3·73)
	2·88

(1·65 - 5·03)
	2·09

(1·22 - 3·59)
	2·91

(1·75 - 4·82)
	2·27

(1·32 - 3·89)
	2·99

(1·80 - 4·94)
	2·29

(1·27 - 4·14)
	2·71

(1·56 - 4·69)

	200-349
	2·2

(1·35 - 3·60)
	5·83

(3·68 - 9·25)
	2·01

(1·15 - 3·51)
	5·62

(3·34 - 9·45)
	2·23

(1·35 - 3·69)
	5·91

(3·69 - 9·45)
	2·21

(1·33 - 3·68)
	5·29

(3·29 - 8·53)
	1·91

(1·11 - 3·31)
	5·31

(3·19 - 8·86)

	100-199
	2·35

(1·44 - 3·84)
	18·46

(11·74 - 29·04)
	2·25

(1·29 - 3·92)
	17·89

(10·73 - 29·83)
	2·5

(1·52 - 4·13)
	18·99

(11·98 - 30·12)
	2·66

(1·60 - 4·42)
	16·98

(10·64 - 27·09)
	1·85

(1·07 - 3·19)
	16·95

(10·27 - 27·98)

	50-99
	2·35

(1·33 - 4·15)
	29·15

(17·27 - 49·20)
	2·05

(1·05 - 3·97)
	25·23

(13·73 - 46·37)
	2·35

(1·32 - 4·21)
	29·42

(17·26 - 50·14)
	2·6

(1·39 - 4·86)
	22·58

(12·81 - 39·81)
	1·92

(1·01 - 3·65)
	27·35

(15·25 - 49·04)

	0-49
	3·84

(2·23 - 6·63)
	46·89

(28·31 - 77·68)
	3·47

(1·87 - 6·45)
	45·33

(25·58 - 80·34)
	3·77

(2·16 - 6·60)
	45·99

(27·44 - 77·08)
	4·38

(2·42 - 7·92)
	36·91

(21·50 - 63·37)
	2·56

(1·38 - 4·78)
	39·07

(21·98 - 69·44)


Incidence rate ratios derived from multivariable Poisson regression models of the association between time-updated CD4 count and TB disease, stratified by ART status. Models adjusted for the variables in the multivariable model in Supplementary table 1. 1 241 individuals who acquired HIV infection through mother-to-child transmission were excluded. 2 2,057 of 2,187 individuals with TB and HIV were linked via probabilistic matching. The lowest quartile of probabilistic match scores (595 individuals) were excluded. 3 1951 of 2,187 individuals with TB and HIV were linked using 8 hierarchical deterministic matching criteria. 137 individuals matched using the three lowest-ranked criteria were excluded. 4 424 individuals diagnosed with TB 92-182 days after HIV diagnosis were excluded. 5 IMD score was included in the analysis, 12,432 individuals with no data on their IMD score were excluded. *An interaction was present between time-updated CD4 count and time-updated ART status, see supplementary tables 2 and 3. †Not calculated as numerator was zero. ART: anti-retroviral therapy, CI: confidence interval, IMD: index of multiple deprivation, IRR: incidence rate ratio, MSM: men who have sex with men, PWID: people who inject drugs, PY: person-years, TB: tuberculosis.

	Supplementary table 3: Sensitivity analyses of multivariable Poisson regression models of the association between time-updated ART status and TB disease, stratified by CD4 count, among PLHIV in England, Wales and Northern Ireland from 2000 to 2014
 
	 
	CD4 count
	 
	 
	 
	 
	 

	
	
	≥500
	350-499
	200-349
	100-199
	50-99
	0-49

	Sensitivity analysis
	Ever on ART
	IRR (95% CI)
	IRR (95% CI)
	IRR (95% CI)
	IRR (95% CI)
	IRR (95% CI)
	IRR (95% CI)

	Mother-to-child transmission excluded 1
	No
	1·00
	1·00
	1·00
	1·00
	1·00
	1·00

	
	Yes
	0·03 (0·02 - 0·05)
	0·07 (0·05 - 0·10)
	0·07 (0·06 - 0·09)
	0·08 (0·06 - 0·10)
	0·08 (0·05 - 0·11)
	0·13 (0·09 - 0·18)

	Weakest probabilistic matches (lowest 25%) excluded 2
	No
	1·00
	1·00
	1·00
	1·00
	1·00
	1·00

	
	Yes
	0·04 (0·02 - 0·06)
	0·07 (0·05 - 0·11)
	0·07 (0·05 - 0·10)
	0·08 (0·06 - 0·11)
	0·07 (0·05 - 0·12)
	0·12 (0·08 - 0·19)

	Weakest deterministic matches excluded 3
	No
	1·00
	1·00
	1·00
	1·00
	1·00
	1·00

	
	Yes
	0·03 (0·02 - 0·05)
	0·07 (0·05 - 0·10)
	0·08 (0·06 - 0·10)
	0·09 (0·07 - 0·11)
	0·08 (0·05 - 0·12)
	0·13 (0·09 - 0·18)

	182 day cut-off for "simultaneous" diagnosis 4
	No
	1·00
	1·00
	1·00
	1·00
	1·00
	1·00

	
	Yes
	0·03 (0·02 - 0·05)
	0·08 (0·06 - 0·11)
	0·08 (0·06 - 0·10)
	0·09 (0·07 - 0·12)
	0·09 (0·06 - 0·14)
	0·15 (0·10 - 0·22)

	IMD decile included 5
	No
	1·00
	1·00
	1·00
	1·00
	1·00
	1·00

	
	Yes
	0·03 (0·02 - 0·05)
	0·07 (0·05 - 0·11)
	0·06 (0·05 - 0·08)
	0·06 (0·04 - 0·08)
	0·06 (0·04 - 0·10)
	0·08 (0·05 - 0·12)


Incidence rate ratios derived from multivariable Poisson regression models of the association between time-updated CD4 count and TB disease, stratified by ART status. Models adjusted for the variables in the multivariable model in Supplementary table 1. 1 241 individuals who acquired HIV infection through mother-to-child transmission were excluded. 2 2,057 of 2,187 individuals with TB and HIV were linked via probabilistic matching. The lowest quartile of probabilistic match scores (595 individuals) were excluded. 3 1951 of 2,187 individuals with TB and HIV were linked using 8 hierarchical deterministic matching criteria. 137 individuals matched using the three lowest-ranked criteria were excluded. 4 424 individuals diagnosed with TB 92-182 days after HIV diagnosis were excluded. 5 IMD score was included in the analysis, 12,432 individuals with no data on their IMD score were excluded. *An interaction was present between time-updated CD4 count and time-updated ART status, see supplementary tables 2 and 3. †Not calculated as numerator was zero. ART: anti-retroviral therapy, CI: confidence interval, IMD: index of multiple deprivation, IRR: incidence rate ratio, MSM: men who have sex with men, PWID: people who inject drugs, PY: person-years, TB: tuberculosis.

Supplementary table 4: ART initiation rates, median time from date of last ART status to study end, and rates of ART discontinuation at the last clinic visit prior to the end of the study

	 
	 
	 
	Initiated ART by end of study
	Median months from last ART status to study end
	Not on ART at last clinic visit prior to study end*

	Probable route of HIV infection
	Outcome
	n
	n (%)
	n (95% CI)
	n (%)

	All groups
	No TB
	61,093
	52,207 (86%)
	6.9 (2.8-16.3)
	2,965 (6%)

	
	TB
	1,591
	1,095 (69%)
	9.4 (3.6-20.3)
	294 (27%)

	Men who have sex with men
	No TB
	27,566
	23,268 (84%)
	6.3 (2.5-12.9)
	1,058 (5%)

	
	TB
	184
	118 (64%)
	8.0 (2.9-16.1)
	35 (30%)

	Heterosexual sex
	No TB
	31,773
	27,476 (87%)
	7.6 (3.1-26.8)
	1,815 (7%)

	
	TB
	1,311
	913 (70%)
	9.6 (3.6-21.5)
	250 (27%)

	People who inject drugs
	No TB
	1,297
	1,058 (82%)
	7.9 (2.8-34.9)
	72 (7%)

	 
	TB
	77
	47 (61%)
	9.6 (3.8-21.5)
	6 (13%)


* Study end was TB diagnosis, death, or 31/12/2014, whichever was soonest. Patients with unknown ART status were classed as not being on ART. ART: anti-retroviral therapy. CI: confidence interval. TB: tuberculosis.
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