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Abstract
AIM—To describe chest radiographic abnormalities and assess their usefulness for predicting
causes of fever in a resource-limited setting.

MATERIALS AND METHODS—Febrile patients were enrolled in Moshi, Tanzania, and chest
radiographs were evaluated by radiologists in Tanzania and the United States. Radiologists were
blinded to the results of extensive laboratory evaluations to determine the cause of disease.

RESULTS—Of 870 febrile patients, 515 (59.2%) had a chest radiograph available; including 268
(66.5%) of the adults and adolescents, the remainder were children and infants. One hundred and
nineteen (44.4%) adults and 51 (20.6%) children were human immunodeficiency virus (HIV)-
infected. Among adults, radiographic abnormalities were present in 139 (51.9%), including 77
(28.7%) with homogeneous and heterogeneous lung opacities, 26 (9.7%) with lung nodules, 25
(9.3%) with pleural effusion, 23 (8.6%) with cardiomegaly, and 13 (4.9%) with lymphadenopathy.
Among children, radiographic abnormalities were present in 87 (35.2%), including 76 (30.8%)
with homogeneous and heterogeneous lung opacities and six (2.4%) with lymphadenopathy.
Among adults and adolescents, the presence of opacities was predictive of Streptococcus
pneumoniae and Coxiella burnetii, whereas the presence of pulmonary nodules was predictive of
Histoplasma capsulatum and Cryptococcus neoformans.
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CONCLUSIONS—Chest radiograph abnormalities among febrile inpatients are common in
northern Tanzania. Chest radiography is a useful adjunct for establishing a causal diagnosis of
febrile illness and may provide useful information for patient management, in particular for
pneumococcal disease, Q fever, and fungal infections.
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INTRODUCTION
Febrile illness is a common condition among adults and children seeking hospital care in
Africa.1-5 Human immunodeficiency virus (HIV)-associated conditions and other infectious
diseases are common and have been leading causes for hospital admission.5 Despite the
burden of infectious diseases, diagnostic laboratory services are limited6 and often clinicians
must rely on their clinical diagnosis. In these circumstances, inaccurate diagnosis may lead
to over-treatment of some conditions and inadequate treatment of others.7 This can result in
poor outcomes and increased morbidity and mortality.5,7

In addition to HIV infection, opportunistic diseases associated with immune suppression,
such as bacterial pneumonias, tuberculosis, invasive salmonelloses,3,5 bacterial zoonoses,
and fungal diseases,5 may be encountered in febrile patients. Chest films will frequently
demonstrate abnormalities associated with these conditions and may play an important role
in diagnosing pulmonary disease, providing clues to the cause and influencing empiric and
specific treatment.8,9 Chest radiography may be a useful adjunct along with clinical history
and physical examination in providing diagnoses, especially when laboratory confirmation is
not possible.

The purpose of the present study was to describe the spectrum of radiographic abnormalities
among febrile hospitalized patients in northern Tanzania, an area with a generalized HIV
epidemic and a range of other endemic infections. The role of chest radiography in
predicting the cause of specific lung diseases was also examined.

MATERIALS AND METHODS
Study population

The study was conducted at Kilimanjaro Christian Medical Centre (KCMC) and Mawenzi
Regional Hospital (MRH) in Moshi, Tanzania, from September 2007 through August 2008.
Eligible participants (adults ≥13 years and children <13 years) included those admitted to
the medical wards with an oral temperature ≥38°C. Patients were screened and enrolled on
the day of hospital admission. Informed consent was obtained from either the consenting
adult patient or the parent or guardian of the child. A standardized clinical history and
physical examination were done. Blood was collected for HIV testing, blood culture, and
malaria smear. Acute and convalescent serum was collected along with a urine sample. A
posterior–anterior chest radiograph was obtained. Patients underwent HIV pre-test
counselling. Further details of the study have been described elsewhere.10–14

Radiology
A posterior–anterior chest radiograph was taken by trained radiographers at KCMC and
MRH. All chest radiographs were independently evaluated by radiologists at KCMC
(H.C.D.) and Duke University Medical Center (DUMC; P.C.G.). If there was disagreement
between evaluations, the radiograph was re-evaluated by the DUMC radiologist and a
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consensus was reached. Both radiologists were initially blinded to all clinical, laboratory,
and diagnosis results. An assessment was made of the quality of the radiograph, and the
absence or presence and extent of pulmonary abnormalities, including heterogeneous and
homogeneous opacification, nodules, cavitation, and pleural effusion, was recorded, and the
number and distribution of lobes affected. In addition, pleural and mediastinal abnormalities
were also recorded. Homogeneous opacification is defined by the overall general uniformity
in “whiteness” and indistinct margins throughout the abnormality, as often seen in the air
bronchograms. Heterogeneous opacification is defined as non-uniformity in “whiteness” and
is generally seen as a combination of linear, reticular (cross-hatched), and/or small nodular
opacities throughout the abnormality.

Laboratory methods
HIV antibody testing was performed on whole blood using both Capillus (Trinity Biotech,
Bray, Wicklow, Ireland) and Determine (Abbott Laboratories, Abbott Park, IL, USA) rapid
HIV antibody tests. After March 2008, Capillus was replaced with SD Bioline HIV-1/2 3.0
(Standard Diagnostics, Kyonggi-do, Korea). If the test results were discordant, a blood
sample was tested with enzyme-linked immunosorbent assay (ELISA; Vironostika Uni-
Form II plus O Ab, bioMérieux, Durham, NC, USA). If the ELISA was negative, no
additional testing was done. If the ELISA was positive, a Western blot (Genetic Systems
HIV-1 Western Blot kit, Bio-Rad, Hercules, CA, USA) was undertaken to confirm the
result.15

Bloodstream infections were detected by blood culture using the bioMérieux BacT/ALERT
standard aerobic (SA) bottle and mycobacterial (MB) bottle for adults and adolescents, and
the paediatric fan bottle for infants and children. Bottles were evaluated for volume and
incubated in the BacT/ALERT 3D Microbial Detection system (bioMérieux). Positive
bottles were evaluated further by standard methods. Results of direct examination and
identity of isolates were reported.

Urine was collected and tested for Histoplasma capsulatum using the MVista H. capsulatum
Quantitative Antigen EIA (Miravista Diagnostics, Indianapolis, IN, USA).16 Urine was also
tested for Streptococcus pneumoniae using the Binax NOW S. pneumoniae Antigen Test
(Binax, Scarborough, ME, USA). Malarial parasites were sought and identified using thick
and thin blood films stained with Giemsa and examined for blood parasites by oil immersion
microscopy.

Serum samples collected for serological investigation for Coxiella burnetii, spotted fever
group rickettsioses (SFGR), and typhus group rickettsioses (TGR) were evaluated at the
Rickettsial Zoonosis Branch of the US Centers for Disease Control and Prevention (CDC).
For C. burnetii, sera were screened using C. burnetii IgG ELISA against the phase II antigen
(Inverness Medical Innovations). If positive or indeterminate, paired sera were tested by
indirect immunofluorescence antibody (IFA) IgG assay to C. burnetii phase I and phase II
antigens. A fourfold or greater increase in IFA reciprocal titre to phase II antigen defined
acute C. burnetii. For SFGR and TGR, sera were tested by IgG IFA to Rickettsia conorii
(Moroccan strain) and to Rickettsia typhi (Wilmington strain), respectively. Among paired
sera, a fourfold or greater increase in IFA titre defined infection. 12

Leptospirosis laboratory diagnosis was undertaken using the standard microscopic
agglutination test (MAT) and performed at the CDC. Live leptospiral cell suspensions were
incubated with serially diluted serum specimens. Resulting agglutination titres were read
using dark-field microscopy. The reported titre was the highest dilution of serum that
agglutinated at least 50% of the cells. Among paired sera, a fourfold or greater increase in
the MAT titre defined infection.13,17
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Brucellosis laboratory diagnosis was made using the standard MAT and performed at the
CDC. Standardized B. abortus strain 1119-3 killed antigen (National Veterinary Services
Laboratory, Ames, IA, USA) was used for the MAT at a 1:25 working dilution. Among
paired sera, a fourfold or greater increase in the MAT titre defined infection.18

Diagnosis of H. capsulatum or S. pneumoniae disease was determined either by positive
urine antigen test or blood culture.19 Malaria was identified by positive smear. Cryptococcal
antigen level was measured using the Latex Cryptococcal Antigen Detection System assay
(Immuno-Mycologics, Norman, OK, USA).10,11 Other diagnoses were determined by
positive blood culture. Sputum specimens were not collected; therefore, a positive result for
M. tuberculosis was determined by blood culture and defined as disseminated disease.
History of Kaposi sarcoma (KS) was determined by clinical evaluation.

Statistical analysis
Descriptive analyses were performed separately on both cohorts. However, subsequent
analyses were performed only on the adult and adolescent cohort due to limited substantial
findings in the infant and child cohort. Univariate analyses were performed using Fisher's
exact tests. To determine potential predictors of pulmonary disease, patients with the
specific pulmonary abnormality were compared to those without the specific abnormality.
The p-values were based on two-tailed test results, and a p-value ≤0.05 was used to define
statistical significance. Odds ratios and 95% confidence intervals were calculated to evaluate
the univariate risk for having a specific radiographic abnormality due to disease diagnosis. A
multivariate logistic regression model was undertaken to identify predictors of pulmonary
disease after adjusting for potential confounding (age and HIV infection status). Statistical
analyses were conducted using SAS, Version 9.2 (SAS Institute, Cary, NC, USA).

Research ethics
This study was approved by the KCMC Ethics Committee, the Tanzania National Institutes
for Medical Research (NIMR) Ethics Committee, and the DUMC Institutional Review
Board (IRB).

RESULTS
Participant characteristics

Overall, 870 participants were enrolled including 403 (46.3%) adults and adolescents, the
remainder were children and infants. Chest radiographs were available for 515 (59.2%)
participants, including 268 (66.5%) of the adults and adolescents. Among adults and
adolescents, the median age (range) of the participants with a chest radiograph was 38 years
(range 14–86) years, 139 (51.9%) were female, and 119 (44.4%) were HIV infected. Of
HIV-infected participants, the median CD4+ T-lymphocyte count (CD4 count) was 98.5
(range 1–1105) cells/mm3. Not including HIV infection, laboratory evaluations established
diagnoses among 105 (39.2%) participants; 84 (31.3%) had one infection, 18 (6.7%) had
two infections, and three (1.1%) had three infections.

Among 467 children and infants, chest radiographs were available for evaluation for 247
(52.9%). The median age was 1.3 (range 0.2–13) years, 93 (37.7%) were less than 1 year of
age, 104 (42.1%) were female, and 51 (20.6%) were HIV-infected. Of HIV-infected
participants, the median CD4 count was 380 (range 2–3959) cell/mm3 and percent CD4 was
15% (range 0–56&), respectively. Not including HIV infection, laboratory evaluations
established a diagnosis among 34 (13.8%) participants.
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Radiographic findings and infectious causes
Among adults and adolescents, 139 (51.9%) were reported to have a radiographic
abnormality. Specific abnormalities included 56 (20.9%) with homogeneous opacities, 48
(18%) with heterogeneous opacities, 26 (9.7%) with pulmonary nodules, 25 (9.3%) with
pleural effusion, 23 (8.6%) with cardiomegaly, 13 (4.9%) with lymphadenopathy, and 12
(4.5%) with cavitation. Sixty-six (24.7%) participants had unilateral or lobar homogeneous
or heterogeneous opacities, whereas 38 (14.2%) had bilateral or perihilar homogeneous or
heterogeneous opacities. Lower lobe involvement was the most common, followed by mixed
lobe involvement (Table 1).

Among children and infants, 87 (35.2%) had a radiographic abnormality. Specific
abnormalities included 47 (19%) with homogeneous opacities and 41 (16.6%) with
heterogeneous opacities. Lower lobe involvement was most common. Other abnormalities
included six (2.4%) with lymphadenopathy, five (2%) with cardiomegaly, and four (1.6%)
with pleural effusion. Seventy (28.4%) had unilateral or lobar homogeneous or
heterogeneous opacities, whereas 18 (7.2%) had bilateral or perihilar homogeneous or
heterogeneous opacities (Table 1).

Among adults and adolescents, 129 diagnoses other than HIV infection were identified.
Bacterial diagnoses included S. pneumoniae in 20 (7.5%), leptospirosis in 13 (9.1%), C.
burnetii in 13 (9.2%), SFGR in 13 (9.2%), and Salmonella serovar Typhi in 12 (4.5%).
These diagnoses accounted for 71 (55%) of all diagnoses other than HIV infection. Nine
(7.5%) participants reported a prior a history of KS. C. neoformans was identified in 13
(4.9%), disseminated M. tuberculosis in eight (3%), and malaria in eight (3%) participants.
As expected, the fungal infections, C. neoformans and H. capsulatum, along with
disseminated M. tuberculosis and prior history of KS have a high likelihood of HIV co-
infection (Table 2). Among children and infants, 34 diagnoses other than HIV infection were
identified and included SFGR in 13 (9.2%) and leptospirosis in 10 (6.9%) (Table 3).
Although not confirmed microbiologically, based on radiographic findings, the radiologist
suspected pulmonary tuberculosis in 22 (8.2%) adults and adolescents and six (2.4%) infants
and children.

Homogeneous and heterogeneous opacities were the most common abnormality and were
seen in varied proportions of patients who had specific diagnoses established. Among adults
and adolescents, these opacities were identified in six (66.7%) patients with a history of KS,
11 (55%) with S. pneumoniae, seven (53.8%) with C. burnetii, and four (50%) with M.
tuberculosis (Table 2). Among children and infants, these opacities were identified in 30
(54.5%) with HIV infection and five (38.5%) with SFGR (Table 3).

Among adults and adolescents, the presence of other lung abnormalities was associated with
a laboratory-confirmed diagnosis of specific infections. Pulmonary nodules were associated
with a diagnosis of H. capsulatum, C. neoformans, and history of KS. Pleural effusion was
associated with a diagnosis of disseminated M. tuberculosis; and lymphadenopathy was
associated with HIV infection, M. tuberculosis, and a history of KS (Table 4).

After adjusting for potential confounders of older age and HIV status, the presence of
homogeneous or heterogeneous opacities were predictive of S. pneumoniae (aOR 2.8; 95%
CI 1.1–7.2) and C. burnetii (aOR 3.6; 95% CI 1.1–11.8) infection. The presence of
pulmonary nodules were predictive of H. capsulatum (aOR 7.8; 95% CI 1–59.5) and C.
neoformans (aOR 3.8; 95% CI 1–14.5) infection. Pleural effusion was predictive of having
disseminated tuberculosis (aOR 5.6; 95% CI 1.2–26.8). The positive predictive value (PPV),
the probability of the diagnosis when the specific radiographic abnormality was present,
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ranged from 9.5% to 21.9%. (Table 5) The radiographic appearance of pulmonary nodules
and lung opacities are described in Figs. 1 and 2.

DISCUSSION
In a large cohort of febrile adult and adolescent patients who received chest radiography as
well as extensive laboratory evaluation upon hospital admission, HIV infection, S.
pneumoniae, C. burnetii, leptospirosis, and SFGR were the most common infections.
Among children and infants who received chest radiography, HIV infection, SFGR, and
leptospirosis were the most common infections. In both cohorts, homogeneous and
heterogeneous opacities were the most common abnormality at chest radiography. In the
adult and adolescent cohort, after taking into account HIV status and older age, the presence
of these opacities on chest films were predictive of pneumococcal disease and Q fever. The
presence of pulmonary nodules was predictive of the fungal infections: histoplasmosis and
cryptococcal disease. Evidence of pleural effusion on the chest radiograph was predictive of
disseminated tuberculosis. Despite the small number of some diagnoses and the diversity of
conditions diagnosed (small predictive values), these radiographic findings may provide
additional insight for an evaluating clinician when targeting the cause of the illness.

Pneumonia was a common radiographic diagnosis and S. pneumoniae was the leading
causative agent. This was followed closely by C. burnetii despite only slightly more than
half of the participants being tested for this infection. Although S. pneumoniae is a common
infection and frequently diagnosed throughout sub-Saharan Africa,3,8,20,21 lack of
diagnostics and limited clinician awareness14 suggest that C. burnetii may be
underappreciated in many areas. As both S. pneumoniae and C. burnetii demonstrated a
similar pattern of opacification on the chest radiograph,22 clinicians should also have a high
index of suspicion for C. burnetii in patients. The present findings suggest that empiric
treatment strategies for community-acquired pneumonia in sub-Saharan Africa should
include antimicrobial agents with activity against C. burnetii as well as S. pneumoniae.
Although C. burnetii infection is often self-limited, antimicrobial treatment may shorten the
severity and duration of illness and prevent chronic disease. Furthermore, tetracyclines,
active against C. burnetii, are widely available and inexpensive in sub-Saharan Africa. 12

In the present study, pulmonary nodules were the second most common abnormality found
on chest radiographs. C. neoformans and H. capsulatum were both associated with
pulmonary nodules and were also common HIV co-infections. The association of C.
neoformans with pulmonary nodules has been described in other studies both in HIV-
infected and non-HIV infected persons.23–31 However, many studies have found more
extensive pulmonary disease among HIV-infected persons compared to non-HIV infected
persons with cryptococcal disease, including the presence of pleural effusion, cavitation, and
other lung opacities in addition to pulmonary nodules.24,28–30 The lack of association
between more extensive pulmonary disease and cryptococcal disease in the present study
may have been due to the limited number of patients diagnosed. In another study, pulmonary
nodules were also found in HIV-infected patients with histoplasmosis,32 along with pleural
effusions and other abnormalities. Again, more extensive pulmonary disease was not
common in the present series. However, consistent with other studies, the present findings
support the consideration that pulmonary nodules on chest radiographs, especially in those
with HIV infection, could represent fungal infection and should warrant further investigation
in determining a specific diagnosis.

The present study had several limitations. Testing for specific diagnoses was not performed
on all participants. For example, due to lack of availability of a convalescent serum sample
or limited original volume, testing for C. burnetii, SFGR, TGR, and Brucella spp. was only
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performed on approximately half of the participants. Therefore, the actual number of such
infections may have been underestimated in this population. Although a large number of
conditions were tested for to identify the cause of the febrile illness, all possible conditions
were not tested for, and the cause of the febrile illness remained unknown for many
participants (35.1% of the adult cohort). For example, respiratory samples were not
evaluated, and thus, some pathogens, such as P. jiroveci, which is common in Tanzania, may
not have been detected or their role may have been underestimated.33 Furthermore, the
diagnosis of S. pneumoniae in adults and adolescents was augmented by use of S.
pneumoniae urine antigen testing, and the assay was not used in the infant and child cohort
due to concern for false-positive results.34 Finally, the diagnosis of disseminated
tuberculosis was made solely on the basis of mycobacterial blood culture, as sputum
samples were not collected as part of the study.35,36 Therefore, pulmonary tuberculosis was
not microbiologically sought despite the radiologist's suspicion, most likely underestimating
the prevalence of M. tuberculosis. It may be possible that many without a confirmed
diagnosis would have had a positive sputum culture for pulmonary tuberculosis.

In conclusion, chest radiographic abnormalities are common among hospitalized febrile
inpatients in northern Tanzania and provide useful information for patient management. A
chest radiograph may help to guide empiric management, for example, by confirming the
syndrome of community-acquired pneumonia, and in some instances, may contribute to
making an aetiological diagnosis. However, the combination of clinical information,
including knowledge of HIV serostatus (co-infection), along with laboratory testing and
evaluation of radiographic abnormalities is likely to offer the best approach for diagnosis of
pulmonary disease. Finally, results from the present study indicate that C. burnetii is a
leading cause of community-acquired pneumonia in northern Tanzania, and it is
recommended that antimicrobial management includes coverage of C. burnetii in this
setting.
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Figure 1.
Radiographic appearance of pulmonary nodules with (a) H. capsulatum. Coned-down view
of the right lower lung demonstrates uniform sized (1–2 mm in diameter) nodules, a miliary
pattern, that was seen bilaterally in this patient with histoplasmosis. Again this is a pattern
that is not unexpected with disseminated fungal infection (or occasionally tuberculosis). (b)
C. neoformans. Anteroposterior chest film reveals several distinct bilateral lung nodules.
The margins are discreet and in some cases well defined. The sizes range from
approximately 1–1.5 cm in diameter. These larger nodules (as compared to the disseminated
examples of histoplasmosis) have been described in patients with wide-spread pulmonary
cryptococcosis.
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Figure 2.
Radiographic appearance of lung opacities with (a) C. burnetii. Mildly cropped
anteroposterior film demonstrates coarse right perihilar and lower lobe linear and reticular
heterogeneous opacities. Less well visualized are fine-medium left mid-lung reticular and
small nodular opacities. (b) S. pneumoniae. Minimally croppedanteroposterior chest film
demonstrates both homogeneous and heterogeneous opacities in the right lower lobe.
Centrally the opacity is more uniform or homogeneous, whereas peripherally the pneumonia
is more a combination of linear and reticular opacities or heterogeneous. This example was
also typical of the type of abnormality seen on chest radiographs in patients with bacterial
pneumonia, (e.g., S. pneumoniae).
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Table 1

Chest radiographic abnormalities among febrile inpatients, northern Tanzania, 2007–2008

Adult and adolescents n (%
a
) Children and infants n (%

a
)

Any chest radiographic abnormality 139 (51.9) 87 (35.2)

Any opacity 77 (28.7) 76 (30.8)

Homogeneous opacities

    Unilateral or lobar 42 (15.7) 39 (15.8)

    Bilateral or perihilar 14 (5.2) 8 (3.2)

Heterogeneous opacities

    Unilateral or lobar 24 (9) 31 (12.6)

    Bilateral or perihilar 24 (9) 10 (4)

Lobe involvement

    Upper lobes only 9 (3.4) 21 (8.5)

    Lower lobes only 32 (11.9) 27 (10.9)

    Middle lobe only 3 (1.1) 0 (0)

    Mixed lobes 29 (10.8) 18 (7.3)

Other abnormalities

    Nodules 26 (9.7) 1 (0.4)

    Pleural effusion 25 (9.3) 4 (1.6)

    Cardiomegaly 23 (8.6) 5 (2)

    Lymphadenopathy 13 (4.9) 6 (2.4)

    Cavitation 12 (4.5) --

    Hyperinflation 11 (4.1) 7 (2.8)

    Large pulmonary arteries 4 (1.5) --

    Bronchiectasis 2 (0.7) 1 (0.4)

    Mass 2 (0.7) 1 (0.4)

a
Percent (%) based on all participants who had a chest radiograph
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Table 4

Univariate analysis of participant characteristics and diagnoses associated with radiographic abnormalities in
febrile adult and adolescent inpatients, northern Tanzania, 2007–2008

Any CXR
abnormality
OR (95%
CI)

Any opacity
OR (95% CI)

Nodules OR
(95% CI)

Pleural
effusion OR
(95% CI)

Cavitation
OR (95%
CI)

Lymphadenopathy
OR (95% CI)

Age (≥50 years)
2.4 (1.3, 4.3)

a 1.4 (0.8, 2.5) 0.5 (0.2, 1.6) 1.2 (0.5, 3.1) 1 (0.3, 4) 0.3 (0, 2)

Sex (male) 0.9 (0.5, 1.4) 0.9 (0.6, 1.6) 2.3 (0.9, 5.4) 0.8 (0.4, 1.9) 0.7 (0.2, 2.1) 0.9 (0.3, 2.9)

HIV infection
2.9 (1.8, 4.8)

a
2.8 (1.6, 4.8)

a 2.2 (0.9, 5) 1.7 (0.7, 3.8) 0.9 (0.3, 2.9)
6.7 (1.4, 31.4)

a

Streptococcus pneumoniae 3 (1.1. 8.6)
3.4 (1.3, 8.5)

a 0.5 (0.1, 3.6) 1.1 (0.2, 5) 1.1 (0.1, 9.2) --

Leptospirosis 0.8 (0.3, 2.4) 0.7 (0.2, 2.7) 0.8 (0.1, 6.1) 0.8 (0.2, 6.3) 1.8 (0.2, 15.5) --

Coxiella burnetii 2.2 (0.6, 7.2)
3.1 (1, 9.5)

a 0.8 (0.1, 6.1) 0.8 (0.1, 6.4) 4.5 (0.9, 22.8) --

Salmonella Typhi
0.1 (0, 0.6)

a -- 0.8 (0.1, 6.8) -- 2 (0.2, 17.1) --

SFGR 1.5 (0.5, 4.8) 2.2 (0.7, 6.8) 0.8 (0.1, 6.1) 0.8 (0.1, 6.4) 1.8 (0.2, 15.5) 1.8 (0.2, 15.5)

Cryptococcus neoformans 2.2 (0.6, 7.2) 0.7 (0.2, 2.7)
4.7 (1.3, 16.5)

a 1.8 (0.4, 8.8) 1.8 (0.2, 15.5) 4.5 (0.9, 22.8)

Kaposi sarcoma
7.8 (1, 63.4)

a
5.3 (1.3, 21.7)

a
5.1 (1.2, 21.9)

a -- --
7.1 (1.3, 38.7)

a

Mycobacterium tuberculosis 6.8 (0.8, 56) 2.6 (0.6, 10.5) 1.3 (0.2, 11.4)
6.5 (1.5, 29)

a 3.2 (0.4, 28.6)
8.3 (1.5, 46.6)

a

Malaria 0.1 (0, 1) -- -- 1.4 (0.2, 11.9) -- --

Brucellosis 0.7 (0.2, 3.1) 1 (0.2, 5.2) 1.6 (0.2, 13.6) 1.6 (0.2, 14.2) -- --

Escherichia coli 0.3 (0, 3) 0.8 (0.1, 8.1) -- -- -- 7.7 (0.7, 79.8)

Histoplasma capsulatum 2.8 (0.3, 27.5) 0.8 (0.1, 8)
10 (1.3, 74.2)

a -- -- --

Staphylococcus aureus 1.9 (0.2, 21) 1.2 (0.1, 13.9) 4.8 (0.4, 54.8) -- -- 11.5 (1, 137.2)

TGR -- -- -- -- -- --

OR, odds ratio; 95% CI, 95% confidence interval; HIV, human immunodeficiency virus; SFGR, spotted fever group rickettsioses; TGR, typhus
group rickettsioses.

a
p≤0.05
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Table 5

Multivariable analysis of predictors of pulmonary disease among febrile adult and adolescent inpatients,
northern Tanzania, 2007–2008

Radiographic finding Laboratory diagnosis Adjusted OR
a
 (CI 95%) p-Value PPV (CI 95%)

Any opacity

Streptococcus pneumoniae 2.8 (1.1, 7.2) 0.03 14.5 (7.5, 24.4)

Coxiella burnetii 3.6 (1.1, 11.8) 0.03 21.9 (9.3, 40)

Kaposi sarcoma 3.2 (0.8, 13.6) 0.11 14.6 (5.6, 29.2)

Pulmonary nodules

Histoplasma capsulatum 7.8 (1, 59.5) 0.05 9.5 (1.5, 30.4)

Cryptococcus neoformans 3.8 (1, 14.5) 0.05 15.4 (4.5, 34.9)

Kaposi sarcoma 3.8 (0.8, 17.4) 0.08 21.4 (4.9, 50.8)

Pleural effusion Mycobacterium tuberculosis 5.6 (1.2, 26.8) 0.03 12 (2.7, 31.3)

Lymphadenopathy Mycobacterium tuberculosis 4.1 (0.7, 24.2) 0.12 16.7 (206, 48.4)

PPV, positive predictive value; OR, odds ratio; 95% CI, 95% confidence interval; HIV, human immunodeficiency virus.

a
Adjusted for older age and HIV status.
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