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Abstract: Background: Typhus fever, which is one of acute febrile illnesses, remains known enemy of human populations globally, 
particularly considerable in tropical and subtropical developing countries. Besides, concurrent infections have been reported from many 
regions of Africa where febrile illnesses are predominantly endemic. Of these, co-infection of typhoid fever and typhus fever is commonly 
observed in different parts of Ethiopia. But, limited study were conducted previously to measure serological and bacteriological 
estimations of co-infection of these febrile illnesses. Therefore, this study was designed to determine serological estimates of concurrent 
infections and Typhus fever from acute febrile patients diagnosed in ICL. Methods: A retrospective study was conducted with electronic 
data of acute febrile patients who made serological testing from January 2007 to 2011 in the International Clinical Laboratories. Data 
collection was performed from Dec 29, 2011 to Feb 10; 2012.Data were electronically stored into EpiData 3.1 and exported to SPSS 20 
and STATA 11 for statistical analysis. Continuous measures were summarized by mean calculation and standard deviation at 95% CI. 
For most variables, frequency analysis was performed to descriptively observe them. The relationship of exposure and outcome variables 
was assessed by Spearson calculation. Ethical clearance was given from Institutional Review Board of ALIBP and additionally approved 
by Research Committee of ICL. Result: Over five years, a total of 5,029 patients with acute febrile illness were serologically diagnosed 
for typhoid fever and typhus fever at same time in ICL, Addis Ababa, Ethiopia. The age of patients distributed from less than a year to 
eight seven years old and mean age was located at 33.39±14.72 years [95% Conf. Interval].Of those patients, smaller numbers (43%) 
were females with 22% Weil Felix positive and greater numbers (57%) were male with 15 % Weil Felix positive. Around 6% of febrile 
patients were co-infected with typhoid fever and Typhus fever or 42% of Weil Felix positive. Approximately 18% of patients had 
significant titer equal to or greater than 1in 80µl that considered national cut value to exclude presence of multiple infections. 
Conclusion: Multiple infections are commonly known to result in severe disability and death. At early onset, serological diagnosis can 
exclude absence of Typhoid fever or typhus fever as IgM sero conversion takes time. 
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1. Introduction 
 
Typhus fever and its concurrent infections are commonly 
diagnosed in tropical and subtropical developing countries. 
The disease is caused by typhus group rickettsia and 
characterized clinically by presenting features of high 
fever(40 to 41°C), severe headache, malaise, prostration, 
and 2 to 4 days after onset of illness maculopapular rash 
appears.1The diseases commonly occur among people 
living in unhygienic conditions and in overcrowded 
manner that may result in epidemics. Arthropod vectors 
infected with blood meal of rikketsemic patients are 
responsible for transmission of the diseases, particularly 
ectoparasite body louse and rat flea. The case fatality rate 
of typhus fever ranges from 10 to 40% and generally 
known to cause high morbidity and mortality in 
worldwide.2,3 

 
Multiple infections, typhus fever with mainly typhoid 
fever and Malaria parasites,greatly affects presenting 
clinical features in all age categories but the degree of 
severity varies. All patients with multiple infections are 
highly prone to come down when compared with single 
infection and the consequences of these infections greatly 
result in severe outcomes. Most often reported that 
concurrent infections highly affected by occurrence of 

diseases in defined population and geographic area. 
Multiple infections may be more harmful than the most 
aggressive of the component infections; they can also be as 
harmful as the most aggressive strain. Most models predict 
the evolution of higher virulence in populations with 
frequent multiple infections, than in populations with less 
multiple infections.4 
 
Clinical misdiagnosis of acute febrile illness in tropical 
countries, especially typhoid fever and typhus fever occurs 
in most health settings. Typhus fever, both epidemic and 
endemic types, mostly misdiagnosed as typhoid fever in 
tropical countries. Sustained high febrile condition that 
accompanied with symptoms, such as malaise, headache, 
and myalgia, are usually diagnosed in both typhoid and 
typhus fever. Also some cases of both typhoid and typhus 
fevers may also be presented with Jaundice and malena. 
The typhus group infections generally share this group of 
symptomatic presentation with an array of infectious 
diseases that increases likelihood of overlooking of them. 
However, sub-conjunctival hemorrhage is 
characteristically identified from patients with typhus 
fever. High incidence of co-infections typhoid fever and 
typhus fever usually reported from tropical African 
countries where there the diseases endemically affecting 
populations.1, 3, 5, 6 
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In Ethiopia, the diseases are known to have been present in 
the country for many years and cases continue to be 
reported from all regions. Rickettsial diseases are among 
serious causes of morbidity and mortality, mainly in
under-five children in all highland of 
constitutes the large endemic focal in Eastern Africa and 
prone to large geographic area outbreak from several years 
back. The risk increases during the colder months when 
human activities encourage the spread of human body lice. 
Typhoid fever and typhus fever are major health problems
that result in co-infections and mistreatment at early 
The illnesses are predominantly endemic diseases of 
highland regions of Ethiopia where unhygienic conditions
and crowding of population occurs but typhoid fever is
estimated to be higher in prevalence.8, 9 

 
 
 

 
Figure 1:
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The blood sample was drawn mainly in Head branch but a 
few proportion transported from regional sites. The blood 
specimens always keep in sterilized sample separator tube 
(SST) and waited for clotting. Then after, the serum 
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2. Methods and Materials
 
2.1. Study Design and Setting
 
The electronic data analyses were retrospectively 
conducted at Headquarter of the International Clinical 
Laboratories, Addis Ababa, Ethiopia. These laboratories 
are internationally known non
that established in 2004.Now it has four branches that 
independently function in regional town of Ethiopia. It 
gives more than 200 tests for cli
its neighboring. It fully engaged in 24 hours services each 
day with 90 professionals working in three shifts. Since 
establishment, only two big partners, namely: Bioscientia
Germany and LabCorp-USA have been collaboratively 
working. It is the only known accredited by the Joint 
Commission International in East Africa.
 

: Geographical location of Study site in Addis Ababa
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The electronic data analyses were retrospectively 
conducted at Headquarter of the International Clinical 
Laboratories, Addis Ababa, Ethiopia. These laboratories 
are internationally known non-governmental institutions 
that established in 2004.Now it has four branches that 
independently function in regional town of Ethiopia. It 
gives more than 200 tests for clients in Addis Ababa and 
its neighboring. It fully engaged in 24 hours services each 
day with 90 professionals working in three shifts. Since 
establishment, only two big partners, namely: Bioscientia-

USA have been collaboratively 
. It is the only known accredited by the Joint 

Commission International in East Africa. 

component were separated fully from whole blood by 
centrifuging at 1000 rpm for 10 minutes at room 
temperature and remained at 2-8ºC temperature away from 
direct sunlight until time of titration. Serum from regional 
sites always kept under favorable conditions (2-8 ºC or 

temperature away from direct 
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sunlight).These serum was made to re-attain room 
temperature before test. The sera from regional sites 
always rejected if there was hemolytic reaction, clotting, 
lipemic (after high speed centrifugation), Icteric and so on. 
It should also be sufficient for test and loaded with 
proportional sample to anticoagulant ratio. 
 
One drop (50 μl) of Serum sample was placed into 
individual cells of slide with 6 reaction cells. Proteou Ox-
19 antigen for rickettsia diseases were pipetted by 
micropipette into respective cells of slide and 
homogenized well with the serum by separate disposable 
applicator sticks. Finally, the glass slide placed on 
automated rotator with 80-100 rpm to rock antigen-serum 
complex solution. After approximately 1 minute of 
rotation, the agglutination pattern was observed under 
bright artificial light with naked eye.  
 
The semi-quantitative slide test performed after 
observation of significant reactive antigens. Serum dilution 
in physiological saline (9g Nacl/l) was performed to have 
serial dilution of 0.08ml, 0.04ml, 0.02ml, 0.01ml and 
0.005ml .Against serial dilutions a drop of antigens was 
pipetted into six reaction cells slide and quantification 
process repeated for every reactive antigens. The reagents 
and serum were well homogenized with separate 
disposable applicator sticks. Finally, the glass slide placed 
on automated rotator with 80-100 rpm to rock kit reagent-
serum complex solution. After approximately 1 minute of 
rotation, the agglutination pattern was read under bright 
artificial light with naked eye. The result was reported in 
tube equivalent dilution as 1 in 20, 1 in 40,1in 80, 1 in 160, 
and 1 in 320. 
 
2.3. Data collection and Instruments 
 
The data retrieval performance was conducted 
consecutively from Dec 29, 2011 to Feb 10, 2012.Data 
from secondary sources that were electronically entered 
into Commercial Computer Software from January 2007 to 
December 2011 were collected for this study. Serological 
tests of patients with acute febrile illness over those five 
years were stored electronically in Polytech Technology 
Commercial Softwares. Patient data regarding Weil Felix 
tests, certain epidemiologic characteristics and suggested 
diagnosis were extensively employed in the statistical 
analysis. Overall, serum activity with agglutinin titer 
greater or equal to 1 in 80µl was significantly suggestive 
of typhus fever diagnosis but all data from 1 in 20µl were 
statistically analyzed. In Weil Felix test, only slide 
agglutination method was performed that extrapolated into 
equivalent tube confirmatory tests. 
 
2.4. Data analysis 
 

A vast majority of data was subjected to descriptive 
analysis primarily but some were inferentially assessed. 
The data were electronically stored into EpiData 
3.1.windows version and exported to latest SPSS 20 and 
STATA 11 statistical packages for analysis. Mean 
calculation of independent continuous measures was 
performed at corresponding 95% confidence interval. The 
relationships of explanatory and outcome variables were 
statistically assessed by Spearson correlation. Frequency 
analysis was appropriate statistics for most study variables 
that exhaustively performed. 
 
2.5. Ethical statement 
 
The study was ethically approved by the Institutional 
Review Board of ALIPB before undertaking and 
additionally by the ICL Review Committee. During data 
processing, only patient ID number was confidentially 
taken by excluding personal identifications. All forms of 
consent weren’t possibly requested because secondary data 
was retrieved manually but data were handled 
confidentially throughout study processes. Also raw data 
never shared with third party and handled only by 
principal investigator. 
 
3. Result 
 
3.1. Epidemiology of Populations 
 
Over five years period from January 2007 to December 
2011, a total of 5,029 patients were serologically examined 
for endemic febrile illness in the International clinical 
Laboratories. Almost all patients were residents of Addis 
Ababa and surrounding areas where the services possible 
given for. Of these patients, 4,781(95%) were tested for 
typhus fever with rapid slide agglutination method. All 
patients were made serodiagnostic test for typhoid fever 
and typhus fever (95%), but few proportion 
microscopically diagnosed for malaria parasites. The age 
pattern showed that it ranged from less than year to eight 
seven years. A greater proportion of patients constituted 
young adult with mean age of 33.89±14.72 years [95% 
Conf. Interval]. The analysis also showed that of all febrile 
patients, adolescent and adult of age category between 20 
to 30 years (32.08%) were largest of all in number. 
 
Next, approximately 25% of patients were in age category 
of 30 to 40 years. The risk of attack by episodes of acute 
febrile illness was steadily rising in patients older than 
fifty years but significantly falling towards lower extreme 
age category. In general, data from this study showed that 
predominantly patients with age category of 20 to 30 years 
highly affected by one or mixed febrile infections, unlike 
school aged children and older (Figure 1& 3). 
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Figure 2: 

Over five year, the estimate of typhus fever showed 
increasing trend from 2007 and declined in 2011.The 
distribution of typhus fever in season greatly varied and 
showed higher incidence rate during warm 
2& 3). 

 
Figure 3: Serop
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: Age distribution of febrile patients from 2007 to 2011

Over five year, the estimate of typhus fever showed 
increasing trend from 2007 and declined in 2011.The 
distribution of typhus fever in season greatly varied and 
showed higher incidence rate during warm months (Figure 
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Figure 4: Seroprevalence Typhus fever from 2007 to 2011

3.2. Weil Felix (ox19) test 
 

Most sera of patients were tested for more than two febrile 
illnesses because of the fact that co-infections commonly 
diagnosed in tropical countries. All patients with acute 
fever onset but a few were serologically tested for typhus 
fever and that accounted for a third of patients were co-
infected with typhoid fever. The sera of those patients 
sufficiently reacted to antigen suspension producing co-
positive results. Approximately 3,665(75.4%) of patient 
sera serologically tested for typhus fever responded 
negative, where nearly 1,121(23%) of patient sera 
responded positive for typhus fever. By far the largest 
proportion of sera sero-positivity rate for typhus fever that 
accounted for 409(37.6%) was observed among 
population with age category between 21-30 years only. 
Next, higher positive sera 264(23.3%) were observed in 
age category between 31-40 years populations. A few 
positive sera 23(0.3%) were detected in age category 80 
years and higher. Nearly equal ratio of male to female sera 
(Ratio= 0.99) responded positive with varying distribution 
over all age categories. The febrile patients were slightly 
found more positive for Typhus fever than Typhoid fever 
(Table 1 & Figure 3).The epidemiological pattern analysis 
showed that both typhoid fever and typhus fevers were 
closely similar in over those years. In this analyses, typhus 

fever significantly correlated with sex and seasonal 
variation (Pearson chi2 (28) = 71.7179 & P-value ≤ 0.001 
for sex and Pearson chi2 (33) =50.1575 & P-value = 0.028 
for season). 

The agglutinin  titers  for  typhus  fever  in decreasing 
order were 1  in  320  in 6(0.28%) females and 6(0.21%) 
males, 1  in 180  in 2(0.09%) females and 2(0.07%) males, 
1 in 160   in 165(7.72%) females and 99(3.46%) males, 1 
in 100   in 1(0.05%) females, 1 in 80 in 280(13%) females 
and 306(10.7%) males, 1 in 60  in 5(0.23%) females and 
3(0.1%) males, 1 in 40 in 92(4.31%) females and 
113(3.95%) males, and 1 in 20 in 27(1.26%) females and 
44(1.54%) males. Approximately 280(13.10%) of female 
patients and 306(10.70%) of male patients’ sera produced 
1 in 80 which was the most frequent value. Of all patients, 
455(52.3%) of females and 415(47.7%) of male patients’ 
serodiagnosed were positive for typhus fever (Pearson chi2 
(4) = 36.9612 & P- value ≤ 0.001). Among patients sera 
positive that accounted for 280(32.2%) were co-infected 
with typhoid fever but 589(67.7%) were typhoid fever 
negative. The level of agglutinin titer measured in the 
serological estimation was almost identical both against 
Typhoid fever and Typhus fever except for a few patients 
(Table 1). 
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Figure 5: Typhus fever serodiagnosis against each age category

Table1: Two way frequency distribution of Weil Felix titre by sex
 

Sex 
Titer, n (%) 

1:320 1:180 1:160 1:100 1:80 1:60 1:40 1:20 NG Total 

Female 6(0.29) 2(0.1) 165(7.9) 1(0.05) 280(13.4) 5(0.2) 92(4.4) 27(1.3) 1517(72.4) 2,095(100) 

Male 6(0.21) 2(0.07) 99(3.5) 1(0.05) 307(10.9) 3(0.1) 114(4.1) 45(1.6) 2239(79.5) 2,8115(100) 

Total 12(0.12) 4(0.08) 264(5.4) 2(0.02) 587(12) 8(0.2) 206(4.2) 72(1.5) 3,756(76.5) 4,910(100) 
NB: NG=Negative result 
 
4. Discussion 
 
Many reports showed that rickettsial diseases are among 
the most covert re-emerging infections of the present 
times globally, especially   in developing tropical and sub-
tropical countries. Rickettsial infection has been one of the 
great scourges of mankind, occurring in devastating 
epidemics where there are unhygienic conditions.10,11 Data 
from this study suggested that typhus fever generally 
estimated to be significant health problem in consistent 
with this report. Multiple infections of febrile illnesses are 
also commonly diagnosed from acute febrile patients. In 
many instances, febrile illnesses clinical pictures are 
closely related in a way that sometimes care-providers fail 
to identify one from another. Clinically, typhoid fever 
suspects in early stage are not clearly identifiable from 
malaria and typhus fever patients in area where both are 
endemically affecting populations and potentially lead to 
misdiagnosis.12,13 As a result, parasite isolation methods 
are more reliable to manage acute febrile illness in early 
onset of diseases and may also result in multiple 
infections. In most countries where environmental 
sanitation standard is very poor, like Ethiopia, typhoid and 
typhus fever cause considerable episodes of morbidity and 
mortality year round. 
 
 
 
 
 

 
 
In this study, almost all typhoid fever suspects were 
serologically diagnosed for typhus fever with similar 
protocol and antigenic commercial kits with package size 
of eight in one. Generally, sera of patients were 
comparatively more positive for typhus fever (rickettsia 
species) than for typhoid fever in this study; somewhat 
contrasting with other studies in Ethiopia.9,14 Data from 
this study showed that epidemiologically these febrile 
illnesses were similarly distributed. In contrast, previous 
studies in regions of Ethiopia documented that typhoid 
fever was more prevalent and differently distributed in 
epidemiology than typhus fever.9,14 In this study, the titer 
cut value in diagnosis of Typhus fever also agrees with 
typhoid fever which was 1 in 80µl and that also agrees 
with many previous studies in developing countries. 
 
A third of the patients were co-infected with typhoid and 
typhus fevers showing coexistence of them in study 
population. Most patients with suspicion of typhoid fever 
were either co-infected with typhus fever or some had 
only typhus fever seropositive results. It was suggested to 
result from environmental sanitation standards that cause 
co-prevalence of these febrile illnesses in many highland 
areas of Ethiopia. Co-infection with typhoid fever and 
typhus fever were predominantly observed compared to 
other febrile illnesses like malaria and relapsing fever in 
this study but that is less common in previous studies from 
Ethiopia. Such findings in this study greatly contrasted 
with reports from different African countries in which 
typhomalarial infections predominantly detected.15 In fact, 
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the louse borne and flea borne rickettsial infections in this 
study were reported crudely without identification of 
species involved in disease causation. Hence, the 
estimates in this study indicate the prevalence of endemic 
and epidemic typhus fevers. 
 
Over all, majority of patients with co-infections were aged 
from 25 to 35 years but the prevalence declined in either 
age categories. Sera of females were more positive 
showing higher prevalence rate of typhus group rickettsial 
diseases in them. The rise in agglutinin titer also showed 
that higher agglutination reaction detected in middle age 
group and in females patients. Previous study in Egypt 
suggested that median age of 26 years were predominantly 
co-infected comparatively and male sera showed more 
positive results in contrast to these findings.16 Report from 
Los Angeles County revealed that prevalence  in age 
group from  34 to 64 were generally highest over 2000-
2012 years indicating age pattern difference with this 
observation.17 In this stud, limited data were applied to 
investigate variation among different study and countries 
because of lack of previous studies reporting 
epidemiological characteristics of typhus fever. 
 
In this study, temporal pattern analysis showed that the 
cases of febrile illness were reported in all months with 
peak incidence rate in May and October but falling in 
February and July. However, the diseases significantly 
remained in public health concern throughout the year in 
this study. Many previous reports from different developed 
and developing countries also revealed similar temporal 
pattern to this finding but with slight variation in extent of 
incidence rate in month and number of rising to peak. In 
nearly all reports, typhus fever estimates rise to peak from 
May through August that partly observed in this study. But 
all previous studies showed that significant cases 
continuously occurred in year round.17 
 
5. Conclusion 
 
Acute febrile diseases remain known enemies of human 
globally where substandard living conditions 
predominantly occur. The consequences from multiple 
febrile illnesses always result in holding communities 
back from becoming self-supporting than one infection at 
a time. Communities need the capacity to manage these 
severe but treatable and preventable impacts on the lives 
of their members. It requires extensive efforts to bring 
down the current level of co-infection of Typhus fever and 
Typhoid fever in this area. Many difficulties in early 
diagnosis of febrile illness also need efforts to increase 
quality of laboratory analysis. The current rapid 
serological methods cannot reliably detect IgM antibodies 
upto days after disease progress which might lead to 
underreporting. 
 
Findings of this study emphasize on serological estimates 
that considered significant to exclude presence of Typhus 
fever that disregards so many tests in which lower reaction 
detected. National guideline in cut value of titer needs 
special attention to increase accuracy of reporting of 
findings. In this thematic area further evaluation of co-
infections of acute febrile illness is necessary to measure 

the degree of problem in regions of Ethiopia and give 
accounts of epidemiology of concurrent infections. In 
general, the problem considerably high in comparison of 
many countries that needs professional attention to control. 
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