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Abstract 

Background  Typhoid fever remains a significant public health problem contributing to significant misapplication 
of antibiotics in Ghana. However, there is little data on the accuracy of the commonly used serology based rapid diag-
nostic Typhidot test kit (Typhidot RDT) for confirming typhoid fever.

Methods  We conducted a study to assess the diagnostic accuracy of Typhidot RDT in seven clinical facilities 
across five regions in Southern Ghana. A total of 258 participants, clinically diagnosed with typhoid fever, were 
enrolled in this study. Blood and stool samples were obtained for culture, Typhidot and PCR assays. Disc diffusion 
antibiotic sensitivity was performed to determine the resistance pattern of Salmonella enterica isolates from positive 
blood and stool cultures.

Results  Recovery of S. enterica isolates was higher from stool samples (14.7%) in comparison to blood samples (1.6%). 
The sensitivity and specificity of Typhidot compared to blood and stool cultures was 35% (19.94%—52.65%) and 45% 
(38.67%—51.45%), respectively. Compared to PCR, the Typhidot had a sensitivity and a specificity of 61% and 53%, 
respectively. Resistance phenotyping of isolates showed broad sensitivity to the front-line antibiotics used. Resistance 
to ampicillin (10%), cotrimoxazole (7%), azithromycin and ciprofloxacin (< 5%) was found in some isolates.

Conclusions  These findings suggest sub-optimal performance of the Typhidot RDT for diagnosis of typhoid in Ghana 
with a higher chance for misdiagnosis and misapplication of antibiotics. The high proportion of isolates recovered 
from stool culture is consistent with the pathophysiology of bacterial shedding during the acute phase of infection, 
which provides a window of opportunity to control typhoid transmission.
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Background
Typhoid fever, a systemic bacterial infection caused 
by Salmonella enterica serovar Typhi (S. Typhi) remains 
an important public health challenge in Ghana, contrib-
uting to antibiotic resistance due to frequent inaccurate 
diagnosis. It is a common disease in countries with insuf-
ficient clean water supply, poor hygiene and sanitation 
standards [1]. People contract the infection when they 
ingest water or food contaminated with infected human 
stool. Globally, there is an estimated burden of about 14.3 
million cases with approximately 135.9 thousand deaths 
[2]. In the Ghanian typhoid epidemiological landscape, 
estimating accurate incidence is difficult, due to the poor 
laboratory-based surveillance and disease diagnostic 
challenges [3]. Though the case fatality rate is not high, 
the morbidity associated with the disease results in loss 
of productivity due to hospitalization and long periods 
of recovery and out of pocket payment for treatment and 
management of associated symptoms [4].

In Ghana, the current treatment policies for typhoid 
involves the use of antibiotic such as cephalosporins and 
fluoroquinolones. The macrolide antibiotic, azithromy-
cin has also gained popularity as a treatment option for 
suspected resistant strains [5]. In a subset of S. Typhi 
infected individuals, the bacteria may persist long after 
symptoms have resolved [6]. In these chronic carriers, S. 
Typhi infects and establishes in the gall bladder forming 
biofilms that confer resistance to a range of antimicrobi-
als [7]. The emergence of multidrug resistance (MDR) in 
Salmonella has made treatment of the disease more dif-
ficult and complicated. Several genes and plasmids have 
been implicated in the MDR of S. Typhi [8]. There are 
known variants of Salmonella that are likely to retain 
their drug resistant genes even in the absence of drug 
pressure [9]. Thus, infections would be more associated 
with frequent complications and treatment failures.

One area of great importance in typhoid management 
and control of MDR S. Typhi is the improvement of diag-
nostic methods. Inaccurate diagnosis has dire conse-
quences for infected individuals, with increased risks of 
complications due to inaccurate treatment. Occurrence 
of disease symptoms must be confirmed by the isola-
tion of the pathogen through culture, which remains the 
gold standard for typhoid diagnosis. The sensitivity of 
the standard test not only decreases with increased dura-
tion of fever, but is also time consuming and expensive 
for patients and clinics in resource limited settings where 
culture facilities may not be readily available [10, 11]. In 
most typhoid endemic regions, many still relied on the 
nineteenth century Widal serological tests for diagnosis, 
which uses antibody titres against Salmonella specific 
O (somatic) and H (flagellar) antigens in patient serum 
to detect acute infection. This is because it is relatively 

cheaper, easy to perform and requires minimal training 
and low sophisticated equipment [12]. However, such 
test is difficult to interpret due to cross reactivities, the 
time lag between infection and production of antibodies, 
and the persistence of target antibodies long after treat-
ment with very low correlation with active disease [13]. 
In this regard, many studies suggest that the Typhidot 
assay based on the detection of IgM and IgG antibodies 
against the outer membrane protein antigen of Salmo-
nella enterica is a viable alternative and has a better per-
formance characteristic than Widal test with a reported 
sensitivity of about 75–97% [14, 15]. Nevertheless, varia-
tions in diagnostic sensitivity and specificity of the Typhi-
dot assay have been noted among adults and children 
presenting with typhoid fever [13]. Different geographi-
cal settings have also reported variations in performance 
of this assay [16].

Most healthcare facilities in Ghana are transitioning 
from the use of Widal test to the use of Typhidot and 
PCR as diagnostic tools for suspected typhoid fever. 
Accurate diagnosis is essential for effective antibiotic 
treatment to prevent development of severe disease and 
further transmission. A major factor contributing to high 
antibiotic resistance in our study settings is the misappli-
cation and unregulated use of antibiotics, suggesting that 
the typhoid diagnostic landscape could be an important 
contributor to the problem of antimicrobial resistance in 
endemic settings [17]. In this study, the diagnostic accu-
racy of the Typhidot RDT was evaluated in seven clinical 
facilities across five regions in southern Ghana to pro-
vide evidence-based data for improved interpretation of 
Typhidot RDT test results and management of typhoid 
fever.

Methods
Study design, participants, study sites and sampling
This was a cross-sectional study conducted between 2022 
and 2023, during which samples were collected from 
patients with clinical symptoms suggestive of typhoid 
fever such as high fever, headaches, abdominal pain, 
weakness, and fatigue. The study included participants of 
all ages, encompassing both inpatients and outpatients, 
to capture a broad representation of individuals affected 
by typhoid fever. Potential study participants were coun-
selled about the study parameters and informed consent 
documented. Recruitment was conducted consecutively, 
ensuring a systematic and unbiased selection process. A 
total of 258 participants consented and were recruited 
into the study. Participants were recruited from seven 
tertiary health facilities namely (Ho Government Hos-
pital, Holy Spirit Clinic, Mercy Women’s Catholic Hos-
pital, Saltpond Government Hospital, St. Luke Catholic 
Hospital, Apam, Legon Hospital and Akyem Municipal 
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Hospital). These facilities are in the Volta, Eastern, Cen-
tral, Greater Accra and Ashanti regions of Ghana, respec-
tively (Fig.  1). In terms of capacity, the facilities have 
about 50–300 beds and are made up of clinical and non-
clinical directorates with several departments. A volume 
of 5–10 mL of venous blood samples was collected asep-
tically from clinically diagnosed patients with the help of 
laboratory scientists and distributed into BD Vacutainer 
K2E-EDTA (1–2 mL) and BD blood culture bottle (4–8 
mL). The closed EDTA tube was carefully inverted sever-
ally to ensure proper mixing of anticoagulant. Blood sam-
ples containing EDTA anticoagulant were transported 
and stored at a temperature of 2°C-10°C in the Micro-
biology Laboratory at the Department of Biochemistry, 
Cell and Molecular Biology, University of Ghana. Blood 
culture samples were transported at room temperature 
and cultures were set up upon arrival at the lab. About 5 
g stool sample was collected into a sterile stool container 
and inoculated into Selenite F broth. Analysis of stool 
samples was performed at the Microbiology Department 
of the University of Ghana Medical Centre. Clinical and 
demographic information including age, gender, axillary 

temperature, signs and symptoms and prescribed treat-
ment regimen were obtained from participants through 
an administered questionnaire completed by patients and 
clinicians (Supplementary Material 1).

Diagnosis of typhoid fever
Serological diagnosis by TyphiDot
Specimen and the TyphiDot RDT test kit stored at 2–8°C 
were brought to room temperature. The device was 
removed and placed on a clean flat surface before label-
ling with specimen identification number. The test buffer 
bottle was correctly opened by breaking the seal of the 
cap and piecing nozzle as per manufacturers recom-
mendation. An aliquot of plasma (25 μL) was then pipet-
ted into the sample well making sure that there were no 
air bubbles, and a drop of the assay buffer was added to 
the sample well. Results were read in 15–20 min. Nega-
tive or non-reactive results occur if the control (C) band 
is present and no burgundy color was observed in both 
test bands (M and G), indicating detection of no anti-S. 
Typhi or Paratyphi antibodies in the specimen. Positive 
or reactive results occur when, in addition to the C band, 

Fig. 1  Map showing the geo-spatial locations of the sampling sites. L1- Asante Akyem Municipal hospital, L2-Ho Municipal Hospital, L3- Holy Spirit 
Clinic, L4-Mercy Women’s Catholic Hospital, L5-Saltpond Municipal Hospital, L6-St. Luke’s Catholic Hospital, L7-University Hospital, Legon
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there is the development of a burgundy color for M band, 
G band or both, indicating the presence of anti-S. Typhi 
or Paratyphi IgM antibodies, IgG antibodies or both, 
respectively. Invalid results are reported if there is no 
C-band development regardless of burgundy color in the 
test bands. Patients were classified based on the results of 
their serological testing. Those with positive IgM or both 
IgM/IgG were diagnosed with active typhoid infection 
and considered for treatment. Patients showing only IgG 
positivity were identified as having past exposure while 
individuals negative for both IgM and IgG were catego-
rized as negative for typhoid infection.

PCR diagnosis of Salmonella enterica infection
DNA extraction from blood samples was performed 
using the QIAamp DNA Mini Kit (Qiagen), according to 
the manufacturer’s instruction with some slight modifi-
cation. Briefly 200µL each of blood sample and 200µL of 
buffer AL were added to 5 µL of Proteinase K (Qiagen) 
in a 1.5 mL microcentrifuge tube and mixed by pulse-
vortexing for 15 s. The resulting mixture was incubated 
at 56 °C for 10 min. Absolute ethanol (200µL) was added, 
and the DNA precipitated and washed sequentially with 
500 µL of Buffer AW1 and Buffer AW2. DNA was eluted 
with 100 µL of Buffer AE and stored -20 °C. Molecular 
confirmation of typhoid fever clinical diagnosis was done 
using conventional PCR method based on the protocol 
of Zhuang et  al. and Zendrini et  al., with slight modifi-
cations[18, 19]. F3 and B3 primer pair, which amplifies 
a 217-bp fragment of the STY 2021 gene, was used in 
the PCR amplification. Primers were synthesized com-
mercially by Inqaba (Biotech Industries Pty, SA). The 
sequences for the forward and reverse primers are as fol-
lows: Forward primer (F3) CCG​GAC​AAA​CGA​TTC​TGG​
TA, Reverse primer (B3): CCG​ACA​TCG​GCA​TTA​TCC​
G. Amplification was performed in 25 µL reaction vol-
ume consisting of Master Mix reagents (Go Taq 2x)- 12.5 
µL, nuclease-free water- 6.0 µL, F3 and B3 primers (0.5 
µM)-0.75µL each, and 5 µL of DNA template. The PCR 
reactions included pre-denaturation step at 95°C for 5 
min; followed by 35 cycles of denaturation at 95°C for 1 
min, annealing at 56°C for 1 min, extension at 72°C for 1 
min; and a final elongation step at 72°C for 10 min. The 
PCR products were subsequently visualized by agarose 
gel electrophoreses.

Isolation and characterization of bacteria
Blood culture
Samples in blood culture bottles were incubated in the 
Bactec FX 40 system (Becton Dickinson Blood Culture 
System Diagnostics, USA). Positive cultures (per the Bac-
tec flag) were sub-cultured unto chocolate, blood, and 
MacConkey agars. Plates were incubated at 37 °C for 24 

h. Negative cultures were further incubated for 5 days 
until they were flagged as no bacterial growth.

Stool culture
A gram of stool sample was collected into a container 
and inoculated into a sterile Selenite F broth. Inoculum 
was incubated at 37°C and sub-cultured unto MacCo-
nkey with crystal violet agar, Salmonella Shigella (SS) 
agar and Xylose Lysine Deoxycholate (XLD) agar. Culture 
plates were incubated under aerobic conditions at 37 °C 
for 24 h.

Presumptive bacterial identification and API confirmation
Non-lactose fermenting isolates from MacConkey agar 
cultures were picked for spot indole and oxidase tests 
using the RapID Spot Indole Reagent (R8309002, LOT-
3328215) and Gordon-McLeod Reagent (R026-100ML), 
respectively. Indole and oxidase-negative isolates were 
further tested using Triple Sugar Iron (TSI), citrate, urea, 
and motility agars for preliminary identification of Sal-
monella enterica and other gastrointestinal pathogens. 
For confirmatory identification, biochemical testing was 
performed using the API 20E test strip (Biomerieux, 
USA) following the manufacturer’s instructions. Results 
were interpreted using the API catalog and software to 
confirm Salmonella enterica isolates.

Determination of antibiotic resistance phenotypes
The Kirby-Bauer disk diffusion method was employed 
to assess antibiotic susceptibility of Salmonella enterica 
isolates, following the Clinical and Laboratory Standards 
Institute (CLSI) guidelines for antimicrobial susceptibil-
ity testing (CLSI, 2020). In brief, bacterial suspensions 
were prepared to a 0.5 McFarland standard and inocu-
lated onto Mueller–Hinton agar plates. Disks containing 
antibiotics, including ciprofloxacin, amoxicillin/clavula-
nate, ceftriaxone, cefuroxime, piperacillin/tazobactam, 
ampicillin, azithromycin, cefoxitin, and trimethoprim-
sulfamethoxazole, were placed on the agar surface. Plates 
were incubated at 37°C for 24 h, and results were inter-
preted based on the CLSI 2020 guidelines. Salmonella 
enterica serovar Typhi ATCC 6539 was used as the refer-
ence strain for quality control.

Statistical analysis
STATA 15.1 (version 15.1) was used to perform all sta-
tistical analyses. Descriptive statistics were used to sum-
marize categorical variables. The performance matrices 
(sensitivity, specificity, positive predictive value, negative 
predictive value, efficacy) determined based on confusion 
matrix and receiver operating characteristic (ROC) curve 
analysis were used to validate the Typhidot test in rela-
tion to culture (gold standard) and PCR.
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Results
Demographic and clinical characterization of participants
A total of 258 participants clinically diagnosed with 
typhoid were recruited into the study. Most patients 
were adults between 18 and 60 years followed by chil-
dren and adolescents between 5 and 17 years and the 
elderly above 61  years of age (Fig.  2 panel A). Of the 
total number of patients recruited, 62.0% (n = 160) 
were females (Fig.  2 panel B). Common signs and 
symptoms patients presented with were fever, malaise, 
weakness, abdominal and general body pains, gastro-
enteritis, anemia, tiredness, vomiting with axillary 
temperature around 39°C (Figure S1).

Serological testing
Two hundred and fifty-eight blood samples were 
screened for typhoid IgG/IgM antibodies using Typhi-
dot RDT. Overall, 45% (n = 116) samples tested negative 
for both IgM and IgG antibodies, whereas 20.5% (n = 53) 
samples tested positive for both IgM and IgG. 31.8% 
(n = 82) of samples tested positive for IgM alone, whilst 
2.7% (n = 7) samples tested positive for IgG alone. Thus, 
given an overall 52.3% (n = 135) positive cases by serol-
ogy (Fig. 3). Based on the Typhidot test results, antibiot-
ics were prescribed for 97% of the patients (n = 131) while 
2.2% (n = 3) received a variety of analgesics and 0.7% anti-
malarials as part of the treatment by clinicians.

Culture isolation and identification of isolates
In all, 95.3% (n = 246) of blood samples did not show 
growth after 5 days of incubation using the BACTEC FX 

Fig. 2  Age and gender distribution of study participants (A) Age groups (B) Gender

Fig. 3  Serological diagnosis using Typhidot test kit
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40 blood culture system. Among the 12 samples that were 
flagged positive, seven (7) gram-positive cocci and five 
(5) gram-negative bacilli isolates were identified. Catalase 
and coagulase tests on the gram-positive isolates resulted 
in the identification of five (5) Staphylococcus epider-
midis, which was regarded as contaminants and a single 
organism each of S. aureus and S. saprophyticus. For the 
gram-negative blood isolates, four (4) were identified as 
Salmonella enterica while a single Pseudomonas aerugi-
nosa isolate was recovered. Therefore, prevalence of S. 
enterica from blood was 1.6%. Out of the 169 stool sam-
ples cultured, 25 Salmonella enterica isolates were con-
firmed, representing a prevalence of 14.8%. These isolates 
were identified as non-lactose fermenters (NLFs) and fur-
ther confirmed through biochemical tests and API 20E.

Diagnostic sensitivity and specificity of Typhidot RDT
Typhidot IgM/IgG serological screening of blood sam-
ples resulted in 52.3% confirmed cases. Patients were 
regarded as having typhoid once IgM or IgM/IgG was 
positive. IgG positive alone was regarded as exposure to 
previous infections which does not warrant treatment. 
IgM/IgG negative patients were considered negative for 
typhoid. Using culture as standard, disease was present 
in 11.2% (n = 29) and absent in 88.8% (n = 229) of the col-
lected samples (Table 1). Among the positive tests by cul-
ture, the Typhidot test detected 34.5% (n = 10) positives 
and 65.5% (n = 19) negatives. For culture negative sam-
ples, 55.0% false positives and 45.0% true negatives were 
recorded by RDT. An estimated sensitivity of 34.5% and 
specificity of 45.0% was obtained for the Typhidot RDT 
against culture diagnostic method (Table 1).

With the use of PCR-based diagnosis, disease was 
present in 40% (n = 103) of the samples. Among these, 
60.2% (n = 62) were positive using Typhidot RDT with 
39.8% (n = 41) being negative. The RDT reported 47.1% 
(n = 73) positives and 52.95% (n = 82) negatives among 
the 155 samples that were negative by PCR amplification 

(Table 2). The area under the curve (AUC) ROC plots for 
Typhidot test efficacy was 0.5655 (data not shown). The 
performance of the Typhidot assay against PCR gen-
erated a sensitivity of 60.8% and a specificity of 52.9% 
(Table 2).

Antibiotic sensitivity testing
The cultured S. enterica pathogens were generally sensi-
tive to all 8 antibiotics tested (Fig. 4). Among the isolates 
obtained from the blood culture samples (n = 4), 25% 
(n = 1) of isolates showed some level of resistance against 
ciprofloxacin, cotrimoxazole and ampicillin antibiotics 
(Fig. 4 & Figure S3). Few isolates from the stool culture 
(n = 25) showed resistance to cotrimoxazole (n = 2, 8%) 
and ampicillin (n = 3, 12%). This suggests that isolates are 
not grossly resistant to common antibiotics used in the 
management of the disease.

Discussion
In Ghana, typhoid fever ranks among the leading five 
outpatient febrile illnesses alongside malaria, upper res-
piratory tract infections, diarrheal diseases, and intesti-
nal worms [20]. Classification of suspected febrile illness 
patients into typhoid positive or otherwise is usually 
done by a combination of clinical signs and symptoms 
and laboratory test, mostly performed using Typhidot 
test kit or Widal indirect agglutination test. Though the 
Widal test is most used, particularly at the lower lev-
els of the health infrastructure, lack of appreciation of 
the test procedure often leads to inaccurate results and 
over reporting of typhoid cases. This results in need-
less over prescription of antibiotics and exacerbation of 
the already precarious antibiotic resistance problem in 
Ghana. Thus, posing treatment challenges, reinfections, 
and the threat of S. Typhi superbugs that remain one of 
the most problematic bacteria linked to hospitalization, 
disease severity and mortality. This study examined the 
diagnostic efficacy of the Typhidot diagnostic method 
against culture as the gold standard in selected Ghanaian 

Table 1  Diagnostic performance of Typhoid RDT against Culture

Culture Diagnosis (Gold 
standard)

Disease 
Present 
(Positive)

Disease 
Absent 
(Negative)

Typhidot
IgM/IgG

Positive 10 125

Negative 19 104

Sensitivity (95% CI) 34.48% (19.94%—52.65%)

Specificity (95% CI) 44.98% (38.67%—51.45%)

PPV 7.35% (4.04%—13.01%)

NPV 84.43% (76.95%—89.80%)

Table 2  Diagnostic performance of Typhoid RDT against PCR

PCR diagnosis

Disease Present 
(Positive)

Disease 
Absent 
(Negative)

Typhidot IgM/IgG Positive 62 73

Negative 41 82

Sensitivity (95% CI) 60.78% (54.82%-66.75%)

Specificity (95% CI) 52.90% (46.80%-59.01%)

PPV 45.93% (39.83%-52.02%)

NPV 67.21% (61.47%-72.95%)
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health facilities. Generally, patients diagnosed with Typh-
idot test assay presented with acute non-malarial fever 
(or history of fever within the past 24  h) with axillary 
temperatures ranging between 36.8 °C to 39 °C together 
with non-specific symptoms such as malaise, weakness, 
general body pains, vomiting and hypertension. Hence, 
highlighting the known overlap of clinical presentations 
for several co-circulating febrile pathogens, including 
endemic malaria.

The Typhidot test assay as a diagnostic tool is optimized 
by the manufacturer’s to have a sensitivity and specificity 
of approximately 97% and 90%, respectively [21]. How-
ever, the level of sensitivity and specificity observed in 
this study suggests a sub-optimal performance with a 
sensitivity and specificity of 61% and 53%, respectively. 
The high rate of false positives in serology for culture-
negative samples emphasizes the need for improved 
diagnostic accuracy and careful consideration in clinical 
decision-making to avoid misdiagnosis and unnecessary 
treatments. These findings are in tandem with reports 
from similar studies in other endemic regions in Africa 
and Asia [16, 22]. For instance, research from Bangla-
desh and India has demonstrated sensitivities as low as 
50–70% in some cases, which poses a significant chal-
lenge for early detection and treatment [14]. Such vari-
able performance may be attributed to several factors, 
including the quality of the Typhidot test kits used due 
to poor storage conditions, the intensity of infections 
and the like. For many years, isolation of S. Typhi from 
either the stool, blood or bone marrow is considered to 
be the diagnostic standard for typhoid fever [23]. Culture 

facilities are, however, non-existent in most health facili-
ties in Africa including Ghana, and the bacterial recovery 
rate and turn-around time is poor. As observed in this 
study, only 4.6% (12/258) of isolates was recovered from 
blood cultures. This could be due to many factors, nota-
bly the observed low prevalence (1.6%) of typhoid fever 
in the populations sampled or antibiotic self-medication 
among patients seeking healthcare. Generally, larger vol-
umes of blood in the range of 10- 20 mL are required to 
achieve 50% or more pathogen detection in typhoid fever 
[24]. Obtaining such volumes of blood from patients 
during this study was challenging and militated against 
patient’s willingness to participate in the research. This 
technical limitation of the study might have affected the 
bacterial recovery rates of the blood culture assays done. 
On the other hand, stool culture resulted in about 21.9% 
NLFs bacterial recovery suggesting that participants were 
shedding bacteria into the environment. This is particu-
larly worrying as the prevalence of S. enterica from stool 
samples was 14.8%, and open defecation remains high in 
the catchment communities of the health facilities sam-
pled. However, these findings offer an opportunity for the 
formulation of WASH educational policies as targeted 
interventions aimed at preventing the transmission of 
these acute-on-chronic infections.

For typhoid detection in blood, PCR is generally not 
an ideal diagnostic tool due to the typically low patho-
gen loads in peripheral blood samples [4]. However, PCR 
seems to outperform culture for detection of S. enterica 
in the present study. One plausible explanation for this 
could be that the PCR assays used were optimized for 

Fig. 4  Susceptibility pattern of commonly used antibiotics for treatment of typhoid infections in clinical facilities sampled
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higher analytical sensitivity [25], allowing for the detec-
tion of low copies of bacterial DNA that might be missed 
by culture. Additionally, prior antibiotic use in patients 
could have suppressed bacterial growth, contributing to 
the lower culture sensitivity while PCR was still able to 
detect residual DNA.

Interestingly our data shows that most of these patients, 
regardless of Typhidot test and culture outcomes were 
treated with antibiotics including beta lactams (3rd gen-
eration cephalosporins), macrolides, nitroimidazoles 
and fluoroquinolones (Figure S2). However, contrary 
to reports from other typhoid endemic regions [26, 27], 
we did not observe high levels of resistance in the circu-
lating strains isolated. Based on this data, we can assert 
that Salmonella organisms remain sensitive to existing 
antibiotics used for treatment as per the Ghana health 
services treatment guidelines. Although the low preva-
lence of antibiotic resistance observed across study sites 
is encouraging, it is important to interpret these find-
ings with caution. The relatively small number of iso-
lates tested may not fully capture the broader resistance 
landscape. As such, while these initial results offer an 
opportunity to enhance antibiotic stewardship and limit 
the selection of highly resistant strains, more compre-
hensive studies with larger sample sizes are needed to 
better understand the true prevalence of resistance. In 
addition, the timing of sampling is critical in bacterial 
detection. Sampling during the acute phase of infection 
may enhance S. enterica recovery rates in stool but limit 
the sensitivity of blood culture as observed in the current 
study.

Conclusions
The data presented showed that the diagnostic perfor-
mance of the Typhidot test kit is not optimal as close to 
50% of febrile cases could be misdiagnosed as typhoid. 
Even though such a high likelihood of typhoid misdiag-
nosis coupled with the high rate of empirical antibiotic 
treatment remains an important driver of bacterial anti-
biotic resistance, our study reported low levels of drug 
resistance among the circulating isolates. Overall, our 
findings underscore the need for further wider evaluation 
of the Typhidot test kit as a front-line diagnostic tool and 
highlight the pressing need for more sensitive alternative 
diagnostic tools.
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