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Table S1 - Description the basic LF model parameters and functions used in the model. 

Parameter 

Symbol 

Definition (units) Range Source 

Intrinsic Biological parameters 

λ  Number of bites per mosquito (per month) [5, 15] [1]-[5] 

τ   Pre-patency period (months) [6, 9] [6] 

s Proportion of female worms 0.5 - 

µ Worm mortality rate  (per month) [0.008, 0.018] [3]-[5],[7]-[10] 

α Production rate of microfilariae per worm 

(per month) 

[0.25, 1.5] [3]-[5],[11] 

γ  Death rate of the microfilariae (per month) [0.08, 0.12] [4],[5],[9],[11] 

2α  Production rate of CFA (per worm per month) [2, 8] This study 

2γ  Decay rate of CFA (per month) [0.01, 0.05] This study 

g Proportion of mosquitoes which pick up infection 

when biting an infected host 

[0.259, 0.481] [4],[5],[12] 

κ Maximum level of L3 given mf density [3.955, 4.83] [4],[5] 

k0 The basic location parameter of negative binomial 

distribution used in aggregation parameter  

(
0 Lin

k k k M= + ) 

[0.000036, 0.00077] [4],[5],[13],[14] 

δ  Immunity waning rate (per month) [0, 0.000001]  [4],[5] 

Extrinsic Biological parameters 

V/H Ratio of number of vector to hosts /MBR λ  Data (Table 1) 

kLin The linear rate of increase in the aggregation 

parameter defined above 

[0.00000024, 0.282]
 

[4],[5],[13],[14] 

σ Death rate of mosquitoes (per month) [1.5, 8.5] [4],[5],[15] 

ψ1 Proportion of L3 leaving mosquito per bite [0.1, 0.8] [11] 

ψ2 The establishment rate
1 

[0.0000398, 0.00364] [3]-[5],[15] 
#
HLin A threshold value used in ( )h a to adjust the rate at 

which individuals of age a are bitten: linear rise from 

0 at age zero to 1 at age Hlin in years.

( ) /  for ; ( ) 1 for 
Lin Lin Lin

h a a H a H h a a H= < = ≥   

 [20, 50] Data (Table 1) 

r Gradient of mf uptake
2 

[0.04, 0.25] [4],[5] 

c Strength of acquired immunity [0.0000003, 0.0109] [4],[5] 

IC Strength of immunosuppression
3 

[0.5, 5.5] [4],[5] 

SC Slope of immunosuppression function
4 

(per worm/month) 

[0.01, 0.20] [4],[5] 

Description of the functions used in the model 

Function Mathematical expression Parameters Source  

 
#
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aggregation parameter 

[3]-[5],[17] 
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IC - strength of 

immunosuppression; 

SC - slope of 

immunosuppression 

[4],[5] 

 

1The proportion of L3-stage larvae infecting human hosts that survive to develop into adult worms [4].  
2The gradient of mf uptake r is a measure of the initial increase in the infective L3 larvae uptake by vector as M increases from 0 

[4],[16].  
3 The facilitated establishment rate of adult worms due to parasite-induced immunosuppression in a heavily infected human host  
4 The initial rate of increase by which the strength of immunosuppression is achieved as W increases from 0 [18].  
#The parameters A0 and B0 are estimated from the human demographic data of a country. Similarly, the range of HLin were 

derived from the LF baseline mf/CFA age data. 

The term [ ( , )]f M a t describes the functional form relating the L3-stage larval uptake and development in 

the vector population. 

 

For Anopheles mosquitoes: 
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For Culex mosquitoes: 
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