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Abstract

Introduction: rickettsioses are emerging zoonotic
febrile illnesses transmitted to humans by ticks,
fleas, lice, and mites. Q-fever, Spotted fever group
(SFG), Typhus group (TG) rickettsia and Scrub
typhus (STG) have been reported with varying
prevalence across East Africa. However, little is
known about the burden of exposure in Uganda.
The aim of this study was to determine the
seroprevalence and associated risk factors of
rickettsial diseases in Uganda. Methods: a total of
460 archived serum samples collected from
patients with fever of unknown origin after
screening across five hospital-based sentinel sites
were analysed. The samples were collected during
18-month period of active surveillance for acute
febrile illnesses, from January 2018 through June
2019. We performed IgM ELISA tests on the 460
sera for SFG and TG rickettsia, IgM IFA for STG and
Phase 2 IgG ELISA for Q-fever. We also assessed
risk factors associated with the serostatus. Results:
the population comprised predominantly children,
had balanced gender proportions, with 66%
coming  from rural areas. The overall
seroprevalence of SFG rickettsiosis was 6.3%;

however, 11.5% and 10.8% prevalence rates were
observed in Gulu and Bwera hospitals respectively.
This was higher than the 3.7% observed in the
capital city Kampala, although the differences
were not statistically significant (Fisher's exact =
0.489). Overall seropositivity of Q-fever was 7.6%,
although Bwera Hospital had the highest rate
(12.5%) and Mulago had the lowest rate (2%). The
differences were not considered statistically
significant (Fishers exact= 0.075). Increasing age
(OR-adjusted=1.4, 95%CI=1.0-1.9, p=0.026) and
rural background (OR-adjusted=2.6, 95%Cl=1.6-
6.4, p=0.037) were both significantly associated
with seropositivity for Q-fever, while only
increasing age had higher odds for seropositivity
for SFG rickettsia (OR-adjusted= 1.9, 95% Cl= 1.4-
2.6, p<0.001). One serum sample of a 10-month-
old male from Bwera hospital was reactive to both
SFG and Q-fever antibodies. We found four sera
reactive cases to typhus group IgM and another
four reactive to Orientia spp. IgM. However, we
were not able to determine associating factors due
to low seropositivity rates. Conclusion: here, we
report for the first time the seroprevalence of Q-
fever, SFG and STG in febrile patients in Uganda.
This report also provides the second study in over
five decades since the earliest report of TG
rickettsia. Testing for these pathogens in patients
with acute febrile illness with unknown etiology
may hold value, however more studies are
required to provide information on disease
ecology, risk factors, and transmission dynamics of
these pathogens in Uganda.

Introduction

Rickettsioses are emerging zoonotic bacterial
infections transmitted to humans by ticks, fleas,
lice, and mites worldwide [1,2]. The causative
agents are non-motile intracellular short Gram-
negative rods in the order Rickettsiales. The
taxonomy of rickettsia has evolved over the years
with advances of molecular genetics and
genomics. However, four diseases are still
commonly called rickettsioses which include 1)
spotted fever (SFG) and typhus group (TG)
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rickettsia caused by bacteria in the order
Rickettsia, 2) scrub typhus group (STG) due to
Orientia tsutsugamushi(formerly Rickettsia
tsutsugamushi), 3) Q-fever due to Coxiella
burnetiiinow removed from order Rickettsiales)
and 4) human ehrlichiosis and anaplasmosis from
the family Anaplasmatceae [3,4]. Rickettsia typhi,
the causative agent of TG rickettsia, is transmitted
to humans by rodent fleas, Xenopsylla cheopis,
while the over thirty SFG rickettsia are transmitted
by ticks with the exception of R. felis, the agent of
flea-borne spotted fever, which is vectored by cat
fleas, Ctnedocephalides felis[5,6]. New pathogenic
species of SFG rickettsia have been detected with
increasing frequency in the past decade [7,8].

Spotted Fever Group, TG, STG rickettsioses and Q-
fever often present as acute nonspecific febrile
illnesses that are difficult to diagnose
clinically [9,10]. The diseases are often diagnosed
by molecular and serological tests that require
specialized laboratory capacity and expertise
which is often lacking in low resource
settings [11,12]. Moreover, confirmatory diagnosis
by serological tests require at least 4-folds
increase in convalescent serum to IgG titers, which
is often too late to start specific treatment [13,14].
PCR tests that are accurate and more specific are
often expensive and may test negative from whole
blood in early stages of the disease due to
localized growth of organisms, intracellularly,
often in endothelium of blood vessels [15].
Consequently, the importance of SFG, TG, STG and
Q-fever as differentials of acute febrile illness in
sub-Saharan Africa is poorly characterized. In the
tropics, where the vectors are quite abundant all
year round [16,17], rickettsial infections seem to
play a larger role in induction of acute febrile
illnesses than previously thought. Occupational
exposures in abattoir workers to SFG, TG and Q-
fever have been reported in Djibouti, Horn of
Africa [18] and high seroprevalence rates of flea-
borne typhus were detected in Australian
Veterinarians [19]. By implication, a large
proportion of individuals living in Sub-Saharan
Africa who derive their livelihoods through

agriculture and animal keeping are at risk of
infection. In the East African region, these diseases
have been detected in febrile patients in hospitals
in Kenya [9,20] and Tanzania [13,21] with varying
seroprevalences of 8-10% for SFG and 0.5-1% for
TG. In the Kenyan study, scrub typhus was
detected in 5% of the patients, with the highest
prevalence in Marigat town located near the
Ugandan eastern border [20]. Moreover, the
chigger mites, the vector for STG has been proven
to occur in Kenya [22]. These findings imply that
STG is not limited to Asia where it originally
occurred but also East Africa, though Orientia
chutocould be the circulating causative agent in
this region.

To date, little is known about rickettsioses in
Ugandan indigenous population. The earliest
detection of zoonotic rickettsia in Uganda was in
1950s when Baird and Tonkin reported the
occurrence of endemic typhus in three patients in
the then Mengo district [23]. Thereafter, in 1972,
Sezi and others reported a small outbreak of
louse-borne (epidemic) typhus in a refugee
population in Masaka district in which 13 people
were hospitalised with one fatality [24]. The last
report of epidemic typhus fever outbreak with
fatalities occurred between 1975 and 1976 in
Ankole region among Rwandan refugee-herdsmen
who lived in squalid conditions [25]. Since then,
there has been a vacuum in knowledge of
rickettsioses in indigenous populations of Uganda
despite reports of acute SFG-rickettsiosis in
international travellers returning from the
country [26]. Furthermore, R. dafricae, the
causative agent of African spotted fever, detected
with high prevalence (97.1%) in Ambylomma
variegatum [27] and R. conorii, the agent of
Mediterranean spotted fever from Haemophysalis
punctalaechi [28] and other SFG rickettsia in ticks
have been reported in Uganda [29]. We recently
reported the wide distribution of SFG rickettsia in
multiple tick species in Uganda [17,30]. Rickettsia
felishas also been reported in cat fleas in the
country [31]. These findings suggest
Rickettsiainfection as potential causes of fever in
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the local population and travellers who get
exposed.

Q-fever, caused by Coxiella burnetii, manifests
with nonspecific signs such as fever, chills, fatigue,
and muscle pain [32], that may be clinically
mistaken for endemic febrile illnesses like malaria
or mild viral diseases. The disease may become
chronic in 1% of the patients and results in
endocarditis which is often fatal [33]. The major
mode of transmission is by inhalation of the
bacterium in contaminated dust with animal
excreta or birth-fluids from infected animals,
particularly ruminants (cattle, goats and sheep)
that act as reservoirs [34]. Transmission by tick-
bites have been reported, [35], but the extent of
infection caused by ticks remains poorly
understood. Livestock rearing and consumption of
inappropriately handled animal products are other
potential risk factors of exposure. Q-fever has
been reported in febrile patients of indigenous
populations in Tanzania with 5% prevalence [13]
but little is known about the disease in other east
African countries including Uganda. The Uganda
clinical guidelines in this study period placed
rickettsial diseases to be managed by health
centre lls [36], which are ill-equipped to diagnose
these pathogens. Therefore, the aim of this study
was to determine the seroprevalence and
determine the associated risk factors among
febrile patients from five regional referral
hospitals using the archived serum and
complementary data collected alongside the
samples. The hospitals are found in four different
economic and cultural zones of Uganda.

Methods

Study design: this was a cross-sectional study in
which samples were collected from febrile
patients of unknown origin over 18-month period
and archived.

Study setting and population: the study was
conducted under Makerere University Walter
Reed Project hospital-based sentinel sites for

acute febrile illnesses surveillances. Samples were
collected by health workers from febrile patients
who sought treatment from the five established
surveillance hospitals. These included lJinja
regional referral hospital (Eastern Uganda),
Mulago National referral hospital (Central
Uganda), Bwera regional referral hospital
(Western Uganda), Gulu regional referral hospital
(Northern Uganda) and Bombo General Military
hospital (Central Uganda) (Figure 1). The districts
in which the hospitals are found constitute major
economic hubs in the four regions, and they are
geographically diverse, culturally and economically
heterogeneous. The majority of patients in the
particular hospital were the local populations
within the districts and the neighborhoods.

Participants, sample collection and storage:
febrile patients who sought healthcare services at
any of the sentinel sites between January 2018
through June 2019 were enrolled into the study
upon signing written consent. Patients aged 6
months and older were enrolled upon assent.
Legal guardians signed on behalf of the minors,
while adults signed the written consent by
themselves. The inclusion criteria for pediatric
patients 6 months to 13 years of age was a history
of fever in the last 48 hours or measured
temperature of 37.5°C (axillary) or 38°C (rectal)
and above. Oral temperature = 38°C was
considered for inclusion of adolescents and adults.
Both out and in-patients were included. Of those
who consented for enrollment, a trained medical
officer collected standardized data on patient
demographics, clinical history and physical
examination. Individuals who had known cause of
fever, such as malaria, acute sepsis and others
(after the standard tests prescribed by the clinical
guidelines) and those who did not consent were
excluded from the study. Blood samples were
drawn into anticoagulant free vacutainers and
transported to the Emerging Infectious Diseases
Project (EIDP) Laboratory, at Makerere University.
The serum was harvested and stored at -80 °C till
analysis.
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Sample size: a total of 1,485 serum samples were
collected in the 18-month period, of which 460
were selected in this study by stratified random
sampling, with each hospital representing a
stratum. The selected archived samples are those
that met the minimum requirements with
retrievable complementary data such as age, sex,
residence and occupation. The 460 meets the
minimum required sample size at 50% assumed
prevalence and 95% confidence interval for
unknown prevalence of a certain disease in the
population using the principle of Thrusfield in
epidemiology [37]. The selected serum samples
were tested for Q-fever, SFG, TG rickettsia and
scrub typhus.

Laboratory testing and analysis: archived serum
samples were retrieved, thawed and together with
the commercial ELISA kit reagents, were allowed
to equilibrate to room temperature before the
start of timed test procedure. Phase 2
immunoglobulin G (IgG) enzyme-linked
immunosorbent assay (ELISA) kits for Q-Fever and
indirect enzyme immunoassay (EIA) kit for IgM
antibodies against TG (Cat.# RTM-96K) and SFG
rickettsia (Cat.# RRM-96K) from Fuller laboratories
(Fullerton, California 92831, USA) were used
according to the manufacturer’s
recommendations. For the SFG rickettsia, EIA
microwells in the kit utilize outer membrane
proteins (rOmp A and rOmp B) which contain both
species-specific and more broadly reactive
determinants. Patient sera were then diluted in
the Sample Diluent to a final dilution of 1: 100,
with 100ul of diluted serum and diluted controls
each added into microwells in duplicate.
Microwells were covered with an adhesive strip
then incubated for 60 minutes at room
temperature, followed by four washes with Wash
Buffer to remove unreacted serum proteins, after
which an enzyme-labeled anti-human IgM
(enzyme, HRP-conjugate) was added to label the
bound antibody. After an incubation period of 30
minutes at room temperature, the microwells
were washed to remove unbound enzyme
conjugate. To each microwell, 100ul of enzyme

substrate (TMB substrate) was added to
guantitate the bound peroxidase portion of the
conjugate for 10 minutes. Blue color developed is
directly proportional amount of reactive serum
antibody. The reaction was stopped by adding
100ul of Stop solution and turned the blue color to
yellow and stabilized the reaction. The absorbance
(color intensity) was then measured at wavelength
of 450nm on a microtiter plate reader.

The antigens used in the SFG detection kit were
purified from Rickettsia rickettsia but cross reacts
with R. montanensis, R. parkeri, R. conorii and R.
africae. Typhus Group rickettsial EIA was
performed with a similar procedure that detects
the outer membrane protein (rOmp B) purified
from R. typhi using the kit protocol. Final serum
dilution of 1: 100 was used and the absorbance
was measured at 450nm wavelength on microtiter
plate reader. The acceptance criteria calculating
the absorbance ranges and ratios according to the
protocol. IgM against Orientia was tested using
Orientia  tsutsugamushi IFA  Kit OTM-100
(Fullerton, California 92831 USA). The IFA slides in
the kit utilize 4 strains (Gilliam, Karp, Boryong and
Kato), presented in L929 cells in a linear pattern
within each slide well. First, the screening of the
samples was done by diluting the patient serum to
1: 128 in PBS. For each dilution, 20ul of diluted
serum was added to slide well and incubated at
37°C for 30 minutes in a humidity chamber. The
slides were then removed from humidity chamber
and washed to remove non-reactive serum
proteins. A drop (20ul) of fluorescence conjugate
was added and incubated at 37°C for 30 minutes in
humidity chamber to label the antigen-antibody
complexes. After further incubation, the slides
were washed again to remove the non-reactive
conjugate and cover-slipped. The resulting
reactions were visualized using a fluorescence
microscopy (Nikon Eclipse E200MV RS, Nikon,
Tokyo, Japan), comparing the sample reactions to
the positive and negative controls. Positive
samples were titrated at higher dilutions to
determine end point dilution (1: 512).
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Statistical analysis: demographic data and
laboratory results were retrieved into MS-excel
spreadsheet and analyzed using Stata software,
v.15 (Stata Corp). The participants’ residence were
classified as rural or urban based on 2014 national
census data [38]. Descriptive  statistics
demonstrating proportions and measures of
association between categorical variables were
performed using 2-sided Fisher’s exact test and
logistic regression analysis.

Ethical approval and consent to participate: this
study was performed under Protocol "Acute
Febrile lliness in Uganda” approved by Makerere
University School of Public Health Research and
Ethics Committee (MakSPH-REC #369), Uganda
National Council for Science and Technology
(UNSCT # 2029) and Walter Reed Army Institute of
Research (WRAIR #2327). Informed consent was
obtained from all adult patients while a parent or
legal guardian provided consent for patients below
18 years of age. Accompanying patient data for
the samples were anonymized by removing all
personal identifiers.

Results

Demographic  characteristics of  enrolled

volunteers

A total of 460 samples were selected from 1,485
archived serum samples by stratified random
sampling, with each district forming strata were
analyzed. Only serum with complementary data
were selected. The demographic characteristics of
the study participants are summarized in Table 1.
The majority (54.8%) of the participants were
children below five years, and the median age of
the patients was 4.95 (95% Cl 4-5%, age range 0.5
to 80 years). Majority (67.6%) of the patients came
from residences classified as rural according to
their reported villages, and there was balance in
terms of gender. Half of the participants in this
study were at preschool age, and another 30%
were school children, making a total of 80%
participants as minors (dependents).

Q-fever, SFG, TG and STG seroprevalence among
the samples

The seroprevalence of the samples for Q-fever,
SFG, TG and STG are presented in Table 2. Of the
460 serum samples analyzed for Q-fever, 35/460
(7.6%) were seropositive. Bwera hospital had
highest seroprevalence (12.5%) whereas Mulago
hospital had the lowest (2%). However, these
observed differences between the sentinel sites
were not statistically significant (Fisher’s exact =
0.075). For SFG, 29/460 (6.3%) of the serum
samples tested were positive. Gulu and Bwera
hospitals registered higher seroprevalences than
the other hospitals. However, these observed
differences were also not statistically significant
(Fisher’s exact = 0.489). One serum sample of a
10-month-old male from Bwera hospital was
reactive to both SFG and Q-fever antibodies. TG
and STG had overall seroprevalence of 0.9% each
(Table 2). Due to the low positive rates, the
association between sites and serostatus were not
assessed.

The sex, age and residence of the participants was
assessed to establish possible association with
positive outcome for SFG and Q-fever by bivariate
logistic regression. Occupation was not assessed
as 80% of the participants were infants or school
children. Univariate analysis indicates that only
location and partly age had higher odds of a
patient having either Q-fever while age had
increased risk for seropositivity to SFG (Table 3).
The odds of seropositivity generally increased with
age. Gender was not associated with serostatus
for both Q-fever and SFG. Assessed together, only
age (OR-adjusted=1.4, 95%CI=1.0-1.9, p=0.026)
was significantly associated with Q-fever
serostatus but not sex (OR-adjusted= 1.6, 95% Cl=
0.8-3.4, p=0.181) and residence (OR-adjusted=0.4,
95% Cl= 0.2-1.1, p=0.077). Again, higher odds for
SFG serostatus with statistical significance were
observed with age (OR-adjusted= 1.9, 95% Cl= 1.4-
2.6, p<0.001) but not sex (OR-adjusted= 1.5, 95%
Cl=0.7-3.2, p= 0.338) and residence (OR-adjusted=
1.1, 95% Cl= 0.5-2.6, p= 0.808). Associations
between serostatus for TG and STG with patient
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factors were not assessed by logistic regression
due to low positive rates.

Antibody titres

One serum sample from Gulu district had endpoint
titre for OrientialgM at 1: 512, one other from
Gulu and Bwera had 1: 128 and the one from
Bombo had 1: 64.

Discussion

The aim of this study was to ascertain the
serostatus against Q-fever, rickettsioses and scrub
typhus in febrile patients from five regional
referral hospitals during the acute febrile illness
surveillance period. This study is the first to
demonstrate evidence of exposure of the Ugandan
human population to Q-fever (7.6%), SFG rickettsia
(6.3%), and STG (0.9%) of the 460 samples tested.
We also found 0.9% exposure rate to TG rickettsia,
corroborating the only other study to detect TG
rickettsia in Mengo, Uganda in the 1950s [23]. The
diseases caused by Rickettsiaand Orientiaare flu-
like in manifestation and can range from mild to
life-threatening  yet remain  difficult to
diagnose [12]. These diseases are presumed to
have a worldwide distribution and are likely to be
endemic in sub-Saharan Africa, including Uganda.
This serosurveillance study generates important
baseline information on the occurrence of these
diseases in Uganda, with the potential of being
endemic, given the detection of rickettsial agents
in ticks and fleas in Uganda [17,27,29,31]. This is
vital to provide differentials to febrile illness and
stimulate further research on the epidemiology of
rickettsia groups that can then inform policy and
best practices for clinical detection and
management.

The sentinel sites used in this study are public
regional referral hospitals that offered free
primary healthcare to the population at the time
of sampling [39]. Free care could have influenced
the relatively high number of rural residents
constituting the majority of febrile patients in this
study, in contrast to the urban centres where

private health facilities offer competitive or
quicker healthcare services. Furthermore, the
febrile patients were mainly children (54.8%) of 5
years and below and when expanded to include
children up to 12 years, the proportion of febrile
patients was 72.8%. This skewed age distribution
of the patients could be a general reflection of
Ugandan population structure in which 55 % of the
population are children below 18 years [38] or it
could be due to poor health seeking behavior of
adults influenced by other factors such as out-of-
pocket medical expenses. Given the lower age
range of the study population and the number of
seropositive detections across all rickettsia groups,
these findings suggest recent ongoing infection.

The overall seroprevalence of Q-fever (7.6%) in
this study was close to that in northern Tanzania
(5%) [13], Kenya (8.9%) [9] and 6.9% in
Bhutan [40]. The seroprevalence was significantly
higher in Bwera hospital than in other hospitals
possibly due to land use patterns and principal
economic activities of the community served.
Bwera hospital serves a population of both
pastoralists and crop farmers, which may skew risk
of exposure. The community living in the area is
surrounded by queen Elizabeth National Park and
the pastoralists often graze animals in the wildlife
interfaces. Maina and others (2016) reported a
higher prevalence of Q-fever in febrile patients
from hospitals in pastoral communities in
Kenya [9]. In this study, Q-fever exposure
increased with age. This observation was similar to
previous studies in Tanzania and Bhutan [40].
Although  the  seropositivity to  Coxiella
burnetiiPhase 2 IgG may not constitute a clinical
disease in an individual, these data suggest
primary exposure of these individuals to the agent
at some point. The patients could have been
exposed through inhalation of the contaminated
dust in animal yards where the agent which is
stable in the environment secretions or ingestion
of animal products such as milk and meat [34].

The overall SFG seroprevalence in this study was
6.3%. This finding is similar to the study in
Tanzania [13] in which 8% of the febrile patients
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had SFG infection and 10% of the patients in Kenya
were exposed [20]. However, the seroprevalence
in this study was less than the 22.4% reported in
children in Kenya [9]. Gulu hospital in the north
and Bwera in the south-west had higher sentinel-
based seropositivities than the rest. The
predominant activities in these areas are farming
and pastoralism. Similar to Q-fever, these findings
could relate to land use, animal rearing activities
and occupations that result in increased exposure
to infected tick bites [18,19]. Advancing age was
also associated with seropositivity to SFG in this
study, similar to that observed in Kenya and
elsewhere [41].

Our study found 0.9% positivity rate to Orientia
infection by IFA. IFA is considered the reference
standard test [42]. Although this is the first
detection of STG positive case in Uganda, positive
cases with relatively higher prevalence between
3.9-5% have been reported in the neighboring
Kenya [9,20]. The positive rates in our study were
too low to allow risk factor analysis. Additional
research is required to better understand the
circulating species of Orientiawithin this region.
This study had some limitations. First, the serum
samples used were collected at one-off encounter
with the patient (acute-phase sample only).
Convalescent serum would have better defined
the cases. Secondly, due to cross-reactivity among
different SFG rickettsia, it was not possible to
identify specific pathogens.

Conclusion

We demonstrate that human populations in parts
of Uganda are exposed to Q-fever and SFG and are
likely to be endemic. TG and STG are present at
low exposure levels. Greater awareness among
clinicians about the occurrence of these diseases
as potential differentials of undifferentiated
febrile illness would improve patient
management. Further studies on demonstrating
Q-fever and SFG as the cause of fevers is required
in addition to identifying the risk factors to inform
prevention strategies.

What is known about this topic

e Rickettsioses are emerging infectious
diseases transmitted by arthropods such as
ticks, fleas, mites and lice - they are Gram-
negative intracellular bacteria that cause
febrile illnesses that range from mild to
fatal or may complicate comorbidities in
humans;

e Rickettsioses are difficult to diagnose. The
infectious agents have been detected in
arthropod vectors in parts of East Africa
and the diseases in people have been
reported in Kenya and Tanzania;

e In 2016, a case of a Slovenian traveller who
visit Uganda was infected by African tick-
bite fever and yet such cases have not
reported within Ugandan population.

What this study adds

e The first evidence of exposure of Ugandan
population to Q-fever (primarily a zoonotic
agent acquired from discharges from
animals), spotted fever and scrub typhus
group rickettsia;

e This is the second time of reporting the
exposure to endemic typhus in the country
since the colonial times in 1950s;

e The overall seroprevalences human febrile
patients was 7.6% to Q-fever, 6.3% SFG
rickettsia, and 0.9% STG.
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Table 1: demographic characteristics of the study participants

Demographic characteristics Frequency (%)
Gender

Male 236 (51.30%)
Female 224 (48.70%)
Age in years

0-5 252 (54.78%)
6-12 83 (18.04%)
13-26 60 (13.04%)
>27 65 (14.13%)
Residence

Rural 305 (66.30%)
Urban 155 (33.70%)
Occupation

Preschool 230 (50.00%)
Schooling 141 (30.65%)
Employed 52 (11.30%)
Unemployed 37 (8.04%)
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Table 2: seropositivity of the samples for Q-fever, SFG, TG and STG by hospital
District [Number [Q-Fever SFG TG STG

tested Positive [95% ClI Positive [95% Cl |Positive [95% Cl [Positive [95% CI

(%) (%) (%) (%)

Bombo [91 5 (5.5) 0.8-10.1 |4(4.4) [0.2-86 [1(1.1) [0.0-3.2 [1(1.1) [0.0-3.2
Bwera [136 17 (12.5)a [6.1-18.1  [10(7.4)a [3.0-11.7 |0(0.0) | 1(0.7) 0.0-2.2
Gulu 01 3 (8.8) 3.0-14.6  [9(9.9) 3.8-16.0 |1(1.1) [0.0-3.3 [2(2.2) [0.0-5.2
Jinja 92 4 (4.3) 0.2-8.5 4 (4.3) 0.2-8.5 [2(2.2) 0.0-5.1 [0(0.0) -
Mulago [50 1(2.0) 0.0-5.9 2 (4) 0.0-9.4 [0(0.0) - 0 (0.0) -
Overall 460 35(7.6) [5.2-10.0 [29(6.3) [4.1-85 [4(0.9) [0.0-1.7 |4(0.9) [0.0-1.7

aOne individual reacted to both Q-fever and SFG antibody ELISA tests and were considered as independent
positives as cross-reactivity between the tests were not expected

Table 3: associations between patient demographic characteristics and Q-fever and SFG serostatus

Variable Q-Fever status SFG
No. positive/ [*OR (95% |p-value |No. positive/ [* OR (95% Cl) [p-value
no. tested (%) [Cl) no. tested (%)
Gender
Female 13/224 (5.8) [1.0 12/224 (5.4) [1.0
Male 22/236(9.3) [1.6 (0.8-3.4) [0.158 17/236 (7.2) [1.4(0.6-2.9) [0.417
Age (years)
0-5 12/252 (4.8) [1.0 i 3/252 (1.9) [1.0
6-12 9/83(10.8) 2.4 (1.0-6.0) |0.054 9/83(10.8) |10.1(2.7- 0.001
38.3)
13-26 5/60 (8.3) 1.8 (0.6-5.4) [0.280 10/60 (16.7) [16.6 (4.4- <0.001
62.5)
>27 9/65 (13.8) [3.2 (1.6-8.0) [0.012 7/65(10.8)  [10.0 (2.5-  (0.001
39.9)
Residence
Urban 6/155 (3.8)  [|1.0 9/155 (5.8)  [1.0 -
Rural 29/305 (9.5) [2.6(1.6-6.4) [0.037 20/305 (6.6) [1.1(0.5-2.6) [0.754

*Crude Odds Ratio
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Figure 1: map of Uganda showing the surveillance hospitals
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