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Pooled sample testing strategy for Aspergillus IgG-IgM serology in Uganda: A proof-of-concept and 
cost-effectiveness analysis 

To The Editor, 
Pulmonary tuberculosis (PTB)-related chronic pulmonary aspergil-

losis (CPA) is an emerging global health problem, with an estimated 
annual incidence of about 1.8 million cases resulting in 340, 000 deaths 
[1]. Screening for CPA is essential and urgent in both TB and post-TB 
clinics. In a TB clinic, this includes patients with active, mycobacterio-
logically confirmed PTB who are on treatment but not showing signifi-
cant clinical improvement, as well as those with a clinical or radiological 
PTB diagnosis. post-TB clinic, screening for CPA is vital for patients in 
whom PTB relapse is suspected. 

Aspergillus antibodies are elevated in over 90 % of patients with CPA 
and are considered the cornerstone for CPA diagnosis [2,3]. The LDBio 
Aspergillus IgG-IgM immunochromatographic test (ICT) is the only 
commercially available assay with 88.9–91.6 % sensitivity and 96.3–98 
% specificity comparable to the ELISA tests presently in use [2,3]. Point 
of care Aspergillus-specific IgG ICT, also known as lateral flow assay, has 
revolutionized screening and diagnosis of CPA in resource-limited set-
tings [4]. 

An estimated 87,360 Ugandans develop TB every year, including 
27,840 HIV- positive cases, entailing TB mortality of 12,000 including 
5,952 PLWH cases, with 43 % involving clinically diagnosed TB [5]. 
From these data, we estimated that 26,765 CPA cases appear yearly, 
with, while over a 5-year-period, 63,574 cases appear [6]. 

In Uganda, three previous studies indicated elevated Aspergillus- 
specific IgG levels in approximately 5 to 9 % of cases in the active and 
previously treated PTB populations [7–9]. With this relatively low 
positivity rate, approximately 9 out of 10 tests are expected to yield 
negative results. To optimise effective use of this vital screening test, we 
conducted a proof-of-concept pooled sample testing strategy, along with 
a cost-effectiveness analysis for the LDBio Aspergillus IgG-IgM testing. 

In February and March 2024, we enrolled the first 100 participants 
into a multi-centre, prospective cohort study (the CPA_OPTIONS_Study) 
approved by the Gulu University Research Ethics Committee (#GUREC- 
2023–717). All participants were 18 years or older, with current or 
previously treated PTB, and they provided written informed consent. 

The LDBio ICT was performed as follows: 15 μL of serum sample 
followed by four drops of the elution solution were aliquoted into the 
cassette sample well. The results were read over 30 min, and time to 
positivity was read after adding the elution solution. The result was 
considered positive if a grey or black line was visible under the “T” 
marker; otherwise, the sample was considered negative. The test result 
was considered invalid if the blue “C” line did not appear. 

Individual testing for qualitative Aspergillus IgG-IgM detection was 
conducted for all 100 samples according to the manufacturer’s in-
structions. In parallel, we carried out pooling of samples, by aliquoting 
15 μL of the individually tested serum samples in a 1.5-mL 

microcentrifuge tubes in batches to form the different pools, which 
were thoroughly mixed by vortexing. 

Cost-effectiveness analysis was carried out by calculating the number 
of tests saved by pooling of samples and economic evaluation using the 
cost-effectiveness ratio and cost per pooled sample testing. We estimate 
the cost of performing one LD Bio Aspergillus IgG-IgM ICT in Uganda at 
$15, including the cost of the kit, consumables, and human resources. 

Out of the 100 samples, 7 (7.0 %) were positive for Aspergillus IgG- 
IgM. Using the Dorfman’s formula to estimate the pool size of an ideal 
test [10], n (pool size) = 1/
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√
, a pool size of 4 was envisaged; 

however, since the sensitivity of the kit is less than 100 %, we opted for a 
pool size of 5. Five pools of five unique samples each (one positive and 
four negative) all yielded a positive test, with strong lines: see Fig. 1. A 
trial with a pool size of 10 samples (one positive and nine negative) also 
yielded a positive test with strong lines. A pool of 10 negative serum 
samples yielded a negative test (negative control). 

For 100 samples, 20 pools of 5 samples each are required, and with 
seven positive individually tested samples, a maximum of seven pools 
would be positive. Therefore, for a pool size of 5, 55 kits (20 kits for the 
20 pools + additional 35 (7 x5) for the individual testing of samples from 
the positive pools) are to be used. We would allow a saving of 45 kits. 
Meanwhile, for a pool size of 10, 80 kits (10 kits for the 10 pools +
additional 70 (7*10) for the individual testing of samples from the 
positive pools) would be used, thereby saving 20 kits. 

Therefore, individual testing of 100 serum samples would cost about 
$1,500 (100 * $15 per sample) and pooled testing would cost $825 (55 * 
$15 per sample ), with a 45 % cost reduction (1-825/1500) for pools of 
size 5 and $1,200 (80 * $15 per sample ), with a 20 % cost reduction (1-1,
200/1500) for pools of size 10, with a cost-effectiveness ratio of $8.25 
per test, and 12.5$ per test, respectively. 

Therefore, pooled testing strategy for the detection of Aspergillus- 
specific IgG may be effective and cost-effective; if widely validated, it 
would significantly expand CPA surveillance in TB clinics particularly in 
low-and middle-income countries with the most unmet needs for 
Aspergillus serology. Determination of baseline Aspergillus IgG-IgM pos-
itivity rate in an area is essential to establish to the establishment of pool 
sizes sufficient to guide large-scale pooled serological screening for CPA 
in the clinical laboratories. 

1. Availability of data and materials 

All relevant data are within the article and its supporting information 
files. Data are available upon reasonable request from the first author. 
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Fig. 1. Illustration of pooled sampling strategies consisting of pool size of five with negative Aspergillus IgG-IgM ICT (A) following pooling of five sera from five 
participants. For a positive test after pooling, all sera are to be individually tested (B). A panel of 10 individually tested samples from a single center with one positive 
result –Koo6 (C). An example of a pooled test results of pool sizes 5 and 10, both with strong positive lines (D), a negative test after pooling 10 negative sera (E). 
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