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Acute Q fever and pulmonary tuberculosis in pediatric age:
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Abstract

In pediatric age groups, fever of unknown origin composes a diagnostic challenge due to its multiple possible etiologies. A high
percentage of those cases is caused by infections. In this article, we describe the clinical case of an adolescent with atypical
pneumonia caused by simultaneous infection of Coxiella burnetti and Mycobacterium tuberculosis. In children, tuberculosis
is a known cause of prolonged fever and high mortality. Diagnosis of Q fever is less prevalent, but its importance has been
highly increasing. The clinical picture outlined here improved after pursuing the treatment for acute Q fever. Nevertheless, it is
essential to emphasize the importance of identification and treatment for both infections. This association is rare since this is
the third case reported in the literature and the first one in pediatric age.
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Febre Q aguda e tuberculose pulmonar em idade pediatrica: um caso clinico

Resumo

A febre de origem desconhecida representa um desafio diagndstico, com mdltiplas possiveis etiologias em idade pedia-
trica. Uma grande percentagem dos casos é de causa infeciosa. Neste artigo descrevemos o caso clinico de um ado-
lescente com pneumonia atipica causada por infegdo simultdnea por Coxiella burnetii e Mycobacterium tuberculosis.
Em idade pediatrica, a tuberculose é uma reconhecida causa de febre prolongada e elevada mortalidade. O diagnéstico
de febre Q é menos prevalente, mas tem assumido importancia crescente. O quadro clinico exposto evoluiu favoravel-
mente apos tratamento dirigido para a febre Q aguda, mas salienta-se a importancia da identificagdo e tratamento de
ambas as infegdes. Esta associagdo é rara, sendo este o terceiro caso reportado na literatura e o primeiro em idade
pediatrica.
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Keypoints

What is known

— Most cases of fever of unknown origin are caused by infec-
tions. In children, tuberculosis is a known cause of pro-
longed fever and high mortality. Diagnosis of Q fever is less
prevalent.

What is added

— Even in the absence of epidemiological context, it is import-
ant to consider the diagnosis of Q fever and tuberculosis.
Notified cases of Q fever underestimate the prevalence of
this diagnosis. Reported simultaneous infection by C. bur-
netti and M. tuberculosis is rare.

Introduction

Fever is one of the most common signs of illness in
children’. When it has a prolonged course and its cause
is not identified after anamnesis, detailed physical exam,
and initial investigation, we are in the presence of fever
of unknown origin (FUO)'. This entity can be caused by
multiple disorders, infectious diseases being the most
frequent etiology. Atypical pneumonia can be one of the
causes and its clinical, analytical and imagiological man-
ifestations often do not predict the diagnosis'?.

Previously considered a rare disorder, limited to cer-
tain population groups, Q fever has assumed increasing
importance as a cause of FUO®. Since its introduction
as a notifiable disease in Portugal, only 217 cases have
been reported in 15 years*. However, serologically, there
was a much higher number of infections®.

Pulmonary tuberculosis can also cause prolonged
fever'. Due to the immaturity of their immune system,
40% of infected children develop the disease, which
explains the higher prevalence of this diagnosis®’.

Case report

We report a case of a 12-year-old male adolescent,
previously healthy and with history of tuberculosis vac-
cine, resident in a suburban area in Bordeaux, France.
He denied any contact with animals, ingestion of unpas-
teurized foods or epidemiological context of disease.

Observed at his local hospital with two days of fever,
dry cough and headache, he was diagnosed with pneu-
monia and discharged home with amoxicillin. Due to
sustained fever after 72 hours on this antibiotic, clavu-
lanic acid was added to the treatment.

In Portugal, due to persistent fever on day-four of amox-
icillin/clavulanic acid, he was taken to the emergency
department. His physical examination was significant for
crackles at the base of the right lung on pulmonary aus-
cultation, but showed hemodynamic stability, good gen-
eral state, no signs of respiratory distress and adequate
peripheral oxygen saturation in ambient air.

An analytical study revealed 21210 leukocytes/uL with
17070 neutrophils/uL and C-reactive protein of 105.8 mg/L,

with no other abnormalities. Chest radiography showed
hypotransparency in the right lung base. An ultrasound
confirmed this consolidation and discarded any asso-
ciated complications.

On the suspicion of atypical pneumonia, he was admit-
ted for intravenous antibiotic therapy with ceftriaxone.

As the fever persisted on day three of admission, ana-
lytical and imagiological evaluation was repeated, show-
ing maintained leukocytosis and C-reactive protein
elevation, sedimentation rate of 56 mm/h and bilateral
interstitial infiltrates on chest radiograph. Clindamycin
and azithromycin were added to the therapeutics.

After a week of hospitalization and sustained fever,
a thoracic computed tomography was requested,
revealing extensive areas of parenchymal consolida-
tion, with bibasal predominance but also affecting the
upper segments, multiple cavitated areas and diffuse
tree-in-bud pattern.

It was decided to extend the etiological study, sus-
pend ongoing therapeutic and start doxycycline. After
eight days of treatment, the patient became apyretic.

Blood cultures on day nine and day seventeen of dis-
ease, virological examination of nasopharyngeal aspi-
rate and Legionella pneumophila urinary antigen were
negative. There was no serological evidence of acute
CMV, EBV, parvovirus B19 or Brucella infection. Coxiella
burnetti serologies revealed 1gG phase Il > 800, fulfilling
diagnostic criteria for acute Q fever. From the study
directed to Mycobacterium tuberculosis, Mantoux test
was negative, IGRA was positive and molecular biology
and culture in bronchoalveolar lavage were positive.

Considering the diagnosis of acute Q fever, an echo-
cardiogram was performed, showing no abnormalities,
and antibiotic therapy was maintained for 14 days. In the
face of the concomitant diagnosis of pulmonary tuber-
culosis, the patient was referred to the regional referral
center and is currently undergoing targeted therapy.

Discussion

In this article, we describe a case of concomitant
acute Q fever and pulmonary tuberculosis, two disorders
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of challenging diagnosis in the absence of evident epi-
demiological context.

Q fever is a zoonosis with a worldwide distribution
caused by the bacterium C. burnetii, whose main route
of human transmission is inhalation of aerosols con-
taminated with excreta from farm animals®. Although in
the present case no direct contact with possible reser-
voirs was identified, the outbreak of acute Q fever in
the Netherlands between 2007-2010 indicated that this
is not required, since the bacterium has a highly resis-
tant sporiform phase in its life cycle, which can cause
infection within 2 km of the infectious source®®.

The transmission of M. tuberculosis occurs by inhalation
of aerosolized particles and the diagnostic suspicion arises,
in most cases, from contact with a patient with active tuber-
culosis"t. Although, in this case, the epidemiological his-
tory was negative, the clinical course and imagiological
findings made this a mandatory differential diagnosis.

It is difficult to distinguish which of the infections was
responsible for the patient's symptoms. The clinical pre-
sentation of acute Q fever is highly variable, the infection
being asymptomatic in 50% of cases, with an even
higher percentage in pediatric age®. Among symptomatic
patients, the most frequent presentation is a self-limited
febrile illness, associated with findings of pneumonia or
hepatitis®. The diagnosis is made, in the first two weeks
of the disease, by detection of bacterial DNA in the blood
by PCR or, later, by detection of high or quadrupled IgG
phase Il titers in relation to the previous sample by indi-
rect immunofluorescence®. The clinical response to dox-
yeycline, the first-line therapy in children over eight years
of age, suggests that the fever was the result of C. bur-
netii infection®. Thus, and considering that infections are
one of the most immunologically disturbing events in
pediatric age, we can interpret pulmonary tuberculosis
as a consequence of the reactivation of the latent bacil-
lus in a previously balanced immune system®. Regardless
of the infection that determined the patient’s clinical pic-
ture, we highlight the importance of identifying and treat-
ing both diseases. Despite the good prognosis of acute
Q fever, with a reported mortality of less than 2% and
development of persistent disease in only 5% of cases,
chronic infection, in most cases in the form of endocar
ditis, implies a challenging treatment with high mortality®.
Tuberculosis is the tenth leading cause of death world-
wide, with 16% of all deaths occurring in children™'.

Simultaneous infection by these two microorganisms
is rare, this being the third case reported in the literature
and the first case described in pediatric age'®'™. In
adulthood, this co-infection also caused prolonged fever,
associated with hepatitis in the case of Sumida et al.””
and atypical pneumonia in the report by Simdes et al.”®
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