
Accuracy of five algorithms to diagnose gambiense human African trypanosomiasis
Supporting Information S1 
Equations for the probabilistic model
Table S1a. Symbols used in the equations. 

	Symbol
	
	Meaning

	Σ
	
	sensitivity of confirmation

	Φ
	
	specificity of confirmation

	σ’
	
	sensitivity of confirmation, assuming no suspect follow-up

	φ’
	
	specificity of confirmation, assuming no suspect follow-up

	Ψ
	
	accuracy of staging classification

	s1
	
	subscript indicating accuracy if case is in stage 1

	s2
	
	subscript indicating accuracy if case is in stage 2

	gTP
	
	prevalence of cervical glands among true cases

	gFP
	
	prevalence of cervical glands among true non-cases

	SSTP
	
	serological suspects among true cases

	SSFP
	
	serological suspects among true non-cases

	N
	
	number of theoretical follow-up visits if one is a suspect

	L
	
	left branch of algorithm

	R
	
	right branch of algorithm


Gamboma, Mossaka, Nkayi, Republic of Congo
Sensitivity of confirmation (no suspect follow-up):
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Sensitivity of confirmation (with suspect follow-up):
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Specificity of confirmation (no suspect follow-up):
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Specificity of confirmation (with suspect follow-up):
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Accuracy of stage 1 classification:
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Accuracy of stage 2 classification:
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Kiri, Sudan (old algorithm)

[assuming QBC is used; otherwise, substitute QBC with CTC in all equations]

Sensitivity of confirmation, if case is in stage 1 (no suspect follow-up):

Left branch of algorithm:
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Right branch of algorithm:
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Overall:
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Sensitivity of confirmation, if case is in stage 2 (no suspect follow-up):

Left branch of algorithm:
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Right branch of algorithm:
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Overall:
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Sensitivity of confirmation, if case is in stage 1 (with suspect follow-up):
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, where n=4

Sensitivity of confirmation, if case is in stage 2 (with suspect follow-up):
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Specificity of confirmation, if case is in stage 1 (no suspect follow-up):

Left branch of algorithm:
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Right branch of algorithm:
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Overall:
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Specificity of confirmation, if case is in stage 2 (no suspect follow-up):

Left branch of algorithm:
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Right branch of algorithm:
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Overall:
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Specificity of confirmation, if case is in stage 1 (with suspect follow-up):


[image: image25.wmf]1

20

1

4

1

1

1

1

1

s

WBC

s

DC

LP

QBC

CATT

GP

FP

wb

CATT

FP

s

FP

g

g

SS

,

,

:

,

)

](

)

)(

[(

>

-

-

-

+

-

-

=

j

j

j

j

j

j



[image: image26.wmf]]

)

'

(

'

,

n

s

s

FP

s

s

SS

1

1

1

1

1

j

j

j

-

+

=

, where n=4

Specificity of confirmation, if case is in stage 2 (with suspect follow-up):
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Accuracy of stage 1 classification:
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Accuracy of stage 2 classification:
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Kiri, Sudan (new algorithm)

[assuming QBC is used; otherwise, substitute QBC with CTC in all equations]

Sensitivity of confirmation, if case is in stage 1 (no suspect follow-up):

Left branch of algorithm:
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Right branch of algorithm:
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Overall:
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Sensitivity of confirmation, if case is in stage 2 (no suspect follow-up):

Left branch of algorithm:
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Right branch of algorithm:
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Overall:
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Sensitivity of confirmation, if case is in stage 1 (with suspect follow-up):

[if village has ≥2% infection prevalence, the suspect is treated with pentamidine and not followed up]
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, where n=4

Sensitivity of confirmation, if case is in stage 2 (with suspect follow-up):

[if village has ≥2% infection prevalence, the suspect is treated with pentamidine and not followed up]
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Specificity of confirmation, if case is in stage 1 (no suspect follow-up):

Left branch of algorithm:


[image: image41.wmf])

)(

(

]

)

(

)

)(

[(

)

)(

(

)

(

'

:

QBC

CATT

GP

wb

CATT

FP

wb

CATT

FP

GP

wb

CATT

FP

s

g

g

g

L

j

j

j

j

j

j

j

j

-

-

-

+

-

-

-

-

-

-

=

-

-

-

1

1

1

1

1

1

1

1

16

1

1


Right branch of algorithm:


[image: image42.wmf])

(

)

](

)

(

)

)(

[(

)

(

)

](

)

(

)

)(

[(

)

(

'

,

,

:

,

:

1

20

1

16

1

1

16

1

1

1

1

1

1

1

1

1

1

1

1

1

s

WBC

s

DC

LP

QBC

CATT

GP

wb

CATT

FP

wb

CATT

FP

s

DC

LP

QBC

CATT

GP

wb

CATT

FP

wb

CATT

FP

s

g

g

g

g

R

>

-

-

-

-

-

-

-

-

-

+

-

-

-

-

-

-

+

-

-

-

=

j

j

j

j

j

j

j

j

j

j

j

j

j

j


Overall:
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Specificity of confirmation, if case is in stage 2 (no suspect follow-up):

Left branch of algorithm:
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Right branch of algorithm:
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Overall:
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Specificity of confirmation, if case is in stage 1 (with suspect follow-up):
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, where n=4

Specificity of confirmation, if case is in stage 2 (with suspect follow-up):
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Accuracy of stage 1 classification:
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Accuracy of stage 2 classification:
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Adjumani, Uganda

Sensitivity of confirmation, if case is in stage 1 (no suspect follow-up):

Left branch of algorithm:


[image: image53.wmf]mAECT

CTC

CATT

GP

wb

CATT

TP

wb

CATT

TP

CTC

CATT

GP

wb

CATT

TP

wb

CATT

TP

GP

wb

CATT

TP

s

g

g

g

g

g

L

s

s

s

s

s

s

s

s

s

s

s

s

s

s

)

(

)]

(

)

[(

)]

(

)

[(

)

(

'

:

:

-

-

+

-

+

-

+

-

+

=

-

-

-

-

-

1

1

1

1

1

4

1

4

1

1


Right branch of algorithm:
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Overall:
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Sensitivity of confirmation, if case is in stage 2 (no suspect follow-up):

Left branch of algorithm:
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Right branch of algorithm:
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Overall:
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Sensitivity of confirmation, if case is in stage 1 (with suspect follow-up):
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, where n=1

Sensitivity of confirmation, if case is in stage 2 (with suspect follow-up):
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Specificity of confirmation, if case is in stage 1 (no suspect follow-up):

Left branch of algorithm:
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Right branch of algorithm:
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Overall:
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Specificity of confirmation, if case is in stage 2 (no suspect follow-up):

Left branch of algorithm:
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Right branch of algorithm:
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Overall:
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Specificity of confirmation, if case is in stage 1 (with suspect follow-up):
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, where n=1

Specificity of confirmation, if case is in stage 2 (with suspect follow-up):
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Accuracy of stage 1 classification:
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Accuracy of stage 2 classification:
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Arua-Yumbe, Uganda

Sensitivity of confirmation, if case is in stage 1 (no suspect follow-up):

[as for Adjumani]

Sensitivity of confirmation, if case is in stage 2 (no suspect follow-up):

[as for Adjumani]

Sensitivity of confirmation, if case is in stage 1 (with suspect follow-up):
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Sensitivity of confirmation, if case is in stage 2 (with suspect follow-up):
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Specificity of confirmation, if case is in stage 1 (no suspect follow-up):

[as for Adjumani]
Specificity of confirmation, if case is in stage 2 (no suspect follow-up):

[as for Adjumani]
Specificity of confirmation, if case is in stage 1 (with suspect follow-up):
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, where n=4

Specificity of confirmation, if case is in stage 2 (with suspect follow-up):
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, where n=4

Accuracy of stage 1 classification:

[as for Adjumani]

Accuracy of stage 2 classification:

[as for Adjumani]
Reported sensitivity and specificity of HAT tests

Table S1b. Estimates of sensitivity from the literature.

	
	First author (year)
	
	Estimate
	
	Country (notes)

	CATT-wb

	
	Magnus (2002) [1]
	
	125/138 (90.6)
	
	Uganda, Equatorial Guinea, DRC, Ivory Coast

	
	Truc (2002) [2]
	
	65/66 (98.5)
	
	Central African Republic, Ivory Coast

	
	Noireau (1988) [3]
	
	127/154 (82.5)
	
	Congo

	
	Penchenier (2003) [4]
	
	16/16 (100.0)
	
	Cameroon

	
	Jamonneau (2000) [5]
	
	24/26 (92.3)
	
	Ivory Coast

	
	Enyaru (1998) [6]
	
	40/44 (90.9)
	
	Uganda

	
	Gastellu-Etchegorry (1987) [7]
	
	63/63 (100.0)
	
	Uganda

	
	Miezan (1991) [8]
	
	56/56 (100.0)
	
	Ivory Coast

	CATT dilution 1:2

	
	Paquet (1992) [9]
	
	191/193 (99.0)
	
	Uganda

	
	Magnus (1978) [10]
	
	53/54 (98.1)
	
	DRC, Ivory Coast

	
	Lutumba (2006) 
 ADDIN EN.CITE 

[11]

	
	152/154 (99.0)
	
	DRC (approximated from Figure 2 in reference)

	CATT dilution 1:4

	
	Paquet (1992) [9]
	
	186/193 (96.4)
	
	Uganda

	
	Magnus (1978) [10]
	
	52/54 (96.3)
	
	DRC, Ivory Coast

	
	Penchenier (2003) [4]
	
	58/59 (98.3)
	
	Cameroon

	
	Magnus (1991) [12]
	
	293/304 (96.4)
	
	Congo, Equatorial Guinea, Ivory Coast, Sudan, DRC

	
	Lutumba (2006) 
 ADDIN EN.CITE 

[11]

	
	142/154 (92.0)
	
	DRC (approximated from Figure 2 in reference)

	CATT dilution 1:5

	
	Gastellu-Etchegorry (1987) [7]
	
	63/63 (100.0)
	
	Uganda

	
	Miezan (1994) [13]
	
	55/57 (96.5)
	
	Ivory Coast

	CATT dilution 1:8

	
	Paquet (1992) [9]
	
	174/193 (90.2)
	
	Uganda, CATTwb+, ELISA+ or parasite+

	
	Magnus (1978) [10]
	
	49/54 (90.7)
	
	DRC, Ivory Coast

	
	Magnus (1991) [12]
	
	272/304 (89.5)
	
	Congo, Equatorial Guinea, Ivory Coast, Sudan, DRC

	
	Lutumba (2006) 
 ADDIN EN.CITE 

[11]

	
	121/154 (78.8)
	
	DRC

	CATT dilution 1:10

	
	Gastellu-Etchegorry (1987) [7]
	
	45/63 (71.4)
	
	Uganda

	
	Miezan (1994) [13]
	
	48/57 (84.2)
	
	Ivory Coast

	CATT dilution 1:16

	
	Paquet (1992) [9]
	
	144/193 (74.6)
	
	Uganda

	
	Magnus (1978) [10]
	
	33/54 (61.1)
	
	DRC, Ivory Coast

	
	Magnus (1991) [12]
	
	172/304 (56.6)
	
	Congo, Equatorial Guinea, Ivory Coast, Sudan, DRC

	
	Lutumba (2006) 
 ADDIN EN.CITE 

[11]

	
	72/154 (46.5)
	
	DRC (approximated from Figure 2 in reference)

	CATT dilution 1:20

	
	Gastellu-Etchegorry (1987) [7]
	
	33/63 (52.4)
	
	Uganda

	
	Miezan (1994) [13]
	
	29/57 (50.9)
	
	Ivory Coast

	CATT dilution 1:32

	
	Paquet (1992) [9]
	
	75/193 (38.9)
	
	Uganda

	
	Magnus (1978) [10]
	
	14/54 (25.9)
	
	DRC, Ivory Coast

	
	Magnus (1991) [12]
	
	52/304 (17.1)
	
	Congo, Equatorial Guinea, Ivory Coast, Sudan, DRC

	
	Lutumba (2006) 
 ADDIN EN.CITE 

[11]

	
	28/154 (18.0)
	
	DRC (approximated from Figure 2 in reference)

	CATT dilution 1:40

	
	Gastellu-Etchegorry (1987) [7]
	
	23/63 (36.5)
	
	Uganda

	
	Miezan (1994) [13]
	
	14/57 (24.6)
	
	Ivory Coast

	CATT dilution 1:64

	
	Paquet (1992) [9]
	
	15/193 (7.8)
	
	Uganda

	
	Magnus (1978) [10]
	
	1/54 (1.9)
	
	DRC, Ivory Coast

	
	Magnus (1991) [12]
	
	11/304 (3.6)
	
	Congo, Equatorial Guinea, Ivory Coast, Sudan, DRC

	CATT dilution 1:80

	
	Gastellu-Etchegorry (1987) [7]
	
	19/63 (30.2)
	
	Uganda

	
	Miezan (1994) [13]
	
	2/57 (3.5)
	
	Ivory Coast

	CATT dilution 1:128

	
	Magnus (1991) [12]
	
	2/304 (0.7)
	
	Congo, Equatorial Guinea, Ivory Coast, Sudan, DRC

	CATT dilution 1:160

	
	Gastellu-Etchegorry (1987) [7]
	
	7/63 (11.1)
	
	Uganda

	
	Miezan (1994) [13]
	
	0/57 (0.0)
	
	Ivory Coast

	CATT dilution 1:320

	
	Gastellu-Etchegorry (1987) [7]
	
	5/63 (7.9)
	
	Uganda

	GP

	
	Lutumba (2006) 
 ADDIN EN.CITE 

[11]

	
	29/52 (55.8)
	
	DRC

	
	Bailey (1992) [14]
	
	19/30 (63.3)
	
	Uganda

	
	Miezan (1994) [13]
	
	34/58 (58.6)
	
	Ivory Coast

	
	Truc (1994) [15]
	
	7/11 (63.6)
	
	Ivory Coast

	CTC

	
	Lutumba (2006) 
 ADDIN EN.CITE 

[11]

	
	87/154 (56.5)
	
	DRC

	
	Lumsden (1981) [16]
	
	24/33 (72.7)
	
	Ivory Coast

	
	Miezan (1994) [13]
	
	28/58 (48.3)
	
	Ivory Coast

	
	Truc (1994) [15]
	
	6/11 (54.5)
	
	Ivory Coast

	mAECT

	
	Lutumba (2006) 
 ADDIN EN.CITE 

[11]

	
	116/154 (75.3)
	
	DRC

	
	Miezan (1994) [13]
	
	49/58 (84.5)
	
	Ivory Coast

	
	Truc (1994) [15]
	
	10/11 (90.9)
	
	Ivory Coast

	QBC

	
	Truc (1994) [15]
	
	11/11 (100.0)
	
	Ivory Coast

	CSF-DC (if case is in stage 1)

	
	Miezan (1998) [17]
	
	0/19 (0.0)
	
	Ivory Coast

	
	Miezan (1994) [13]
	
	0/8 (0.0)
	
	Ivory Coast

	
	Kyambadde (2000) 
 ADDIN EN.CITE 

[18]

	
	0/13 (0.0)
	
	Uganda

	
	Jamonneau (2003) 
 ADDIN EN.CITE 

[19]

	
	1/37 (2.7)
	
	Ivory Coast

	*
	Lejon (2003) [20]
	
	20/75 (26.7)
	
	Ivory Coast, Uganda

	CSF-DC (if case is in stage 2)

	
	Miezan (1998) [17]
	
	42/71 (59.2)
	
	Ivory Coast

	
	Miezan (1994) [13]
	
	40/50 (80.0)
	
	Ivory Coast

	
	Kyambadde (2000) 
 ADDIN EN.CITE 

[18]

	
	13/21 (61.9)
	
	Uganda

	
	Jamonneau (2003) 
 ADDIN EN.CITE 

[19]

	
	24/36 (66.7)
	
	Ivory Coast

	
	Lejon (2003) [20]
	
	137/197 (69.5)
	
	Ivory Coast, Uganda

	WBC density >20/μL (if case is in stage 1)

	
	Miezan (1998) [17]
	
	2/19 (10.5)
	
	Ivory Coast

	
	Lejon (2003) [20]
	
	2/75 (2.7)
	
	Ivory Coast, Uganda

	
	Jamonneau (2003) 
 ADDIN EN.CITE 

[19]

	
	3/37 (8.1)
	
	Ivory Coast

	
	Bisser (2002) 
 ADDIN EN.CITE 

[21]

	
	1/41 (2.4)
	
	Congo

	WBC density >20/μL (if case is in stage 2)

	
	Miezan (1998) [17]
	
	46/71 (64.8)
	
	Ivory Coast

	
	Lejon (2003) [20]
	
	137/197 (69.5)
	
	Ivory Coast, Uganda

	
	Jamonneau (2003) 
 ADDIN EN.CITE 

[19]

	
	22/36 (61.1)
	
	Ivory Coast

	
	Bisser (2002) 
 ADDIN EN.CITE 

[21]

	
	21/54 (38.9)
	
	Congo


* only included in conservative analysis.

Table S1c. Estimates of specificity from the literature.

	
	First author (year)
	
	Estimate
	
	Country (notes)

	CATT-wb

	
	Magnus (2002) [1]
	
	350/358 (97.8)
	
	from non-HAT endemic areas

	*
	Magnus (2002) [1]
	
	2143/2170 (98.8)
	
	Uganda, Equatorial Guinea, DRC, Ivory Coast

	*
	Truc (2002) 
 ADDIN EN.CITE 

[2]

	
	832/874 (95.2)
	
	Central African Republic, Ivory Coast

	*
	Noireau (1988) [3]
	
	133/141 (94.3)
	
	Congo (infected with Loa loa, M. persistens)

	*
	Penchenier (2003) [4]
	
	4943/5239 (94.4)
	
	Cameroon

	*
	Jamonneau (2000) 
 ADDIN EN.CITE 

[5]

	
	393/425 (92.5)
	
	Ivory Coast

	
	Bafort (1986) [22]
	
	172/179 (96.1)
	
	South Africa (outpatients)

	
	Bafort (1986) [22]
	
	62/63 (98.4)
	
	South Africa (patients with various parasitic diseases)

	*
	Gastellu-Etchegorry (1987) [7]
	
	44/50 (88.0)
	
	Uganda (inpatients)

	*
	Miezan (1991) [8]
	
	385/401 (96.0)
	
	Ivory Coast

	*
	Paquet (1992) [9]
	
	164/222 (73.9)
	
	Uganda (inpatients)

	CATT dilution 1:2 (among CATT-wb positives only)

	
	Paquet (1992) [9]
	
	2/58 (3.4)
	
	Uganda (inpatients)

	
	Lutumba (2006) 
 ADDIN EN.CITE 

[11]

	
	41/282 (14.5)
	
	DRC (approximated from Figure 2 in reference)

	CATT dilution 1:4 (among CATT-wb positives only)

	
	Paquet (1992) [9]
	
	31/58 (53.4)
	
	Uganda (inpatients)

	
	Lutumba (2006) 
 ADDIN EN.CITE 

[11]

	
	104/282 (37.0)
	
	DRC (approximated from Figure 2 in reference)

	CATT dilution 1:8 (among CATT-wb positives only)

	
	Paquet (1992) [9]
	
	48/58 (82.8)
	
	Uganda (inpatients)

	
	Lutumba (2006) 
 ADDIN EN.CITE 

[11]

	
	165/282 (58.5)
	
	DRC

	CATT dilution 1:16 (among CATT-wb positives only)

	
	Paquet (1992) [9]
	
	56/58 (96.6)
	
	Uganda (inpatients)

	
	Lutumba (2006) 
 ADDIN EN.CITE 

[11]

	
	224/282 (79.5)
	
	DRC (approximated from Figure 2 in reference)

	CATT dilution 1:32 (among CATT-wb positives only)

	
	Paquet (1992) [9]
	
	57/58 (98.3)
	
	Uganda (inpatients)

	
	Lutumba (2006) 
 ADDIN EN.CITE 

[11]

	
	260/282 (92)
	
	DRC (approximated from Figure 2 in reference)

	CATT dilution 1:64 (among CATT-wb positives only)

	
	Paquet (1992) [9]
	
	58/58 (100.0)
	
	Uganda (inpatients)

	GP

	
	[none]
	
	
	
	

	CTC

	
	Kyambadde (2000) 
 ADDIN EN.CITE 

[18]

	
	15/15 (100.0)
	
	Uganda

	mAECT

	
	[none]
	
	
	
	

	QBC

	
	[none]
	
	
	
	

	CSF-DC

	
	Miezan (1998) [17]
	
	19/19 (100.0)
	
	Ivory Coast

	
	Miezan (1994) [13]
	
	8/8 (100.0)
	
	Ivory Coast

	
	Kyambadde (2000) 
 ADDIN EN.CITE 

[18]

	
	13/13 (100.0)
	
	Uganda

	
	Jamonneau (2003) 
 ADDIN EN.CITE 

[19]

	
	36/37 (97.3)
	
	Ivory Coast

	*
	Lejon (2003) [20]
	
	55/75 (73.3)
	
	Ivory Coast, Uganda

	WBC density >20/μL

	
	Miezan (1998) [17]
	
	17/19 (89.5)
	
	Ivory Coast

	
	Lejon (2003) [20]
	
	73/75 (97.3)
	
	Ivory Coast, Uganda

	
	Jamonneau (2003) 
 ADDIN EN.CITE 

[19]

	
	34/37 (91.9)
	
	Ivory Coast

	
	Bisser (2002) 
 ADDIN EN.CITE 

[21]

	
	40/41 (97.6)
	
	Congo


* only included in conservative analysis.

Table S1d. Estimates of staging accuracy from the literature.

	
	First author (year)
	
	Proportion of cases correctly classified as stage 1 (%)
	
	Proportion of cases correctly classified as stage 2 (%)
	
	Country

	CSF-DC

	
	Miezan (1998) [17]
	
	19/19 (100.0)
	
	42/71 (59.2)
	
	Ivory Coast

	
	Kyambadde (2000) 
 ADDIN EN.CITE 

[18]

	
	13/13 (100.0)
	
	13/21 (61.9)
	
	Uganda

	
	Jamonneau (2003) [19]
	
	36/37 (97.3)
	
	24/36 (66.7)
	
	Ivory Coast

	
	Lejon (2003) [20]
	
	55/75 (73.3) *
	
	137/197 (69.5)
	
	Ivory Coast, Uganda

	
	Miezan (1994) [13]
	
	8/8 (100.0)
	
	40/50 (80.0)
	
	Ivory Coast

	WBC density >5/μL

	
	Miezan (1998) [17]
	
	11/19 (57.9)
	
	58/71 (81.7)
	
	Ivory Coast

	
	Kyambadde (2000) 
 ADDIN EN.CITE 

[18]

	
	10/13 (76.9)
	
	17/21 (81.0)
	
	Uganda

	
	Jamonneau (2003) [19]
	
	25/37 (67.6)
	
	27/36 (75.0)
	
	Ivory Coast

	
	Bisser (2002) 
 ADDIN EN.CITE 

[21]

	
	30/41 (73.2)
	
	38/54 (70.4)
	
	Congo

	
	Cattand (1988) [23]
	
	n/a
	
	28/51 (54.9)
	
	Ivory Coast

	WBC density >10/μL

	
	Miezan (1998) [17]
	
	14/19 (73.7)
	
	51/71 (71.8)
	
	Ivory Coast

	
	Bisser (2002) 
 ADDIN EN.CITE 

[21]

	
	38/41 (92.7)
	
	27/54 (50.0)
	
	Congo

	WBC density >20/μL

	
	Miezan (1998) [17]
	
	17/19 (89.5)
	
	46/71 (64.8)
	
	Ivory Coast

	
	Lejon (2003) [20]
	
	73/75 (97.3)
	
	137/197 (69.5)
	
	Ivory Coast, Uganda

	
	Jamonneau (2003) 
 ADDIN EN.CITE 

[19]

	
	34/37 (91.9)
	
	22/36 (61.1)
	
	Ivory Coast

	
	Bisser (2002) 
 ADDIN EN.CITE 

[21]

	
	40/41 (97.6)
	
	21/54 (38.9)
	
	Congo


* only included in conservative analysis.

Fitted polynomial functions for the accuracy of CATT dilutions
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Figure S1a. Fitted and reported values of the sensitivity of CATT dilutions among CATT-wb positive individuals.

Each grey circle represents one published estimate of sensitivity for a given CATT dilution. The size of each circle is proportional to the sample size on which the estimate is based (larger studies are attributed more weight in the fitting procedure). The blue dotted line represents the fitted polynomial function.
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Figure S1b. Fitted and reported values of the specificity of CATT dilutions among CATT-wb positive individuals.

Each grey circle represents one published estimate of specificity for a given CATT dilution. The size of each circle is proportional to the sample size on which the estimate is based (larger studies are attributed more weight in the fitting procedure). The blue dotted line represents the fitted polynomial function.
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