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EDUCATIONAL OBJECTIVE: Readers will consider a variety of infectious diseases in veterans
recently returned from Iraq or Afghanistan who present with fever.
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Fever, dyspnea, and hepatitis
in an Iraq veteran

A HEALTHY 42-YEAR-OLD US ARMY reservist
returned home to Oregon in early April
after a 12-month deployment in Iraq. About 6
weeks later, he developed a mild nonproduc-
tive cough; then, over the next 2 weeks, his
symptoms progressed to myalgia, mild head-
ache, fever, chills, drenching night sweats,
and dyspnea on exertion.

About 2 weeks after the onset of his symp-
toms, he saw his primary care provider. The
results of laboratory tests at that time were
normal except for the following:

e Platelet count 110 x 10°/L (reference range

150-400)

Alkaline phosphatase 354 TU/L (40-100)

Alanine aminotransferase 99 IU/L (5-36)

Aspartate aminotransferase 220 [U/L (7-33).

Chest radiography was negative. He was
told he had a viral infection and was sent
home with no treatment.

Which of the following is the most likely
diagnosis in this patient?

[ Influenza
] Ehrlichiosis
1 Qfever

[ Visceral leishmaniasis
] Malaria

Military operations in Iraq and Afghanistan
have involved large numbers of US Army Re-
serve and National Guard personnel: by 2007,
more than 500,000 Reserve and National
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Guard personnel had served in these combat
operations.! Although these personnel are
generally healthy and receive mandatory trav-
el screenings, prophylactic drug treatment,
and vaccinations, their close, long-term ex-
posure to local populations and environments
puts them at risk of many infections.?

Often, these veterans develop symptoms
after returning home, and they seek medical
care from providers outside the military medi-
cal system.** Civilian health care providers
are thus increasingly called on to recognize
clinical syndromes associated with military
operations.

B FEVER IN RETURNED SOLDIERS

The presentation of this 42-year-old veteran
has an extensive differential diagnosis. His
symptoms arose more than a month after his
return from Iraq, meaning he could have ac-
quired an infection in Iraq, on his trip home,
or even after arriving home.

A number of common viral and atypical
respiratory pathogens could be involved, and
although circulating influenza was not com-
mon at the time of year he happened to return
(spring), it remains a possibility. However,
the duration of his illness, with symptoms
that gradually worsened over 12 days, argues
against influenza and community-acquired re-
spiratory and other viral illnesses.

Aronson et al’ have reviewed the infec-
tious risks in deployed military personnel.’
Infectious syndromes that have manifested in
military personnel a month or more after re-
turning from Iraq or Afghanistan include ma-
laria, Q fever, brucellosis, typhoid fever, and
leishmaniasis.’
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Malaria
Malaria should be considered in all travelers
from endemic areas presenting with fever, es-
pecially if they have thrombocytopenia and
anemia. Plasmodium wvivax is present in Iraq,
but transmission is rare and isolated. Defense
Medical Surveillance System data show that
most of the recent malaria cases in US mili-
tary personnel were acquired in Afghanistan
or Korea. Many of these cases were caused by
P vivax and manifested weeks to months after
exposure, and diagnosis was significantly de-
layed because the provider did not consider
malaria in the differential diagnosis.*7
Testing for malaria with serial thick and thin
blood smears and the BinaxNOW (Iverness
Medical, Princeton, NJ) rapid test, when avail-
able, should be done in all those who have
served in malaria-endemic regions and who
present with unexplained fever or consistent
symptoms. Testing should be done even if pro-
phylaxis was taken or the potential exposure was
weeks to months before presentation.

Brucellosis

Brucellosis, a zoonosis typically acquired by
ingesting unpasteurized dairy products, has
a high prevalence in Eurasia. A nonspecific,
multisystem illness with fever, hepatitis, and
arthritis (classically sacroiliitis) is commonly
described.

Brucellosis is less likely in our patient, giv-
en that he denied consumption of local dairy
products while deployed. Also, he had promi-
nent respiratory symptoms, which would not
be typical of brucellosis.

Leishmaniasis

Leishmaniasis, a parasitic disease transmitted
by sand flies, manifests in one of three ways,
ie, as a cutaneous, a mucosal, or a visceral dis-
ease. Most infections recently reported in US
military personnel have been cutaneous and
were acquired in Iraq, where Leishmania major
is the primary species.® Visceral disease mimics
lymphoma (fever, hepatosplenomegaly, and
cytopenia), but only a handful of cases have
been reported from Iraq and Afghanistan.’
The incubation period of visceral leishmani-
asis is prolonged, and civilian providers should
consider it even if the patient’s period of de-
ployment was relatively long ago.
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Q fever in military personnel
Q fever is caused by the intracellular bacte-
rium Coxiella burnetii.

Q fever has been reported in more than
150 US military personnel deployed to Iraq
and Afghanistan.!®!? However, it may be more
common than that. In one report, 10% of pa-
tients admitted to a combat support hospital in
[raq with International Classification of Diseases,
Ninth Rewision codes potentially consistent
with Q fever tested positive for it."> And in sev-
eral cases that manifested after deployment, Q
fever was not considered initially by the health
care provider.!"!* In response, the US Centers
for Disease Control and Prevention (CDC) re-
leased a health advisory in May 2010 alerting
providers about QQ fever in travelers returning
from Iraq and the Netherlands."

Q fever is a zoonosis associated with a wide
range of animal reservoirs, primarily agricul-
tural livestock such as cattle, goats, and sheep,
but also a variety of other animals. There are
multiple routes of transmission, including di-
rect animal contact, ingestion of unpasteurized
dairy products, and, most commonly, inhala-
tion of aerosolized particles contaminated by
animal droppings or secretions.!® Tick-borne
and sexual transmission have been reported in
rare instances.!”!® Importantly, in many cases
from Iraq and from an outbreak in the Neth-
erlands there was no obvious exposure.”

Q fever is a potential agent of bioterrorism;
therefore, a large-scale, single-point outbreak
should raise concern about a possible inten-
tional release of the organism.?

Q fever has myriad presentations

About 60% of cases of QQ fever infection are
asymptomatic.?! In the United States, the esti-
mated seroprevalence is 3%. Such a high sero-
prevalence, despite the relatively small num-
ber of reported cases, suggests that this infec-
tion is often subclinical.?

After 2 to 3 weeks of incubation, QQ fever
infection can produce a wide range of pre-
sentations involving almost any organ system
(taBLE 1).'° An influenza-like illness with fever,
pneumonia, and hepatitis is classic. Often,
headache is severe enough to warrant lumbar
puncture. Atypical and often severe presenta-
tions include gastrointestinal or neurologic
manifestations.?*?> Rates of hospitalization and
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in-hospital death are low in acute disease: hos-
pitalization occurs in roughly 2% of cases, and
death in about 1% of those hospitalized.?*’

The presentation may mimic that of
conditions caused by common community
pathogens such as Legionella, Rickettsia, cy-
tomegalovirus, Ebola virus, influenza, Myco-
plasma, and human immunodeficiency virus
(primary infection). Heightened suspicion
is needed to prevent delays in diagnosis and
treatment.

This patient’s symptoms and his recent de-
ployment made Q fever very likely.

I CASE CONTINUED

The patient continued to feel sick and re-
ported having three to four loose bowel move-
ments per day and mild abdominal pain. His
cough and dyspnea persisted.

He had not had contact with anyone who
was ill, denied being exposed to animals or
insects, and had not consumed unpasteurized
dairy products; he recalled having cleaned
his military-issue uniforms and equipment 2
to 3 weeks before the symptoms began. He
called a military physician to get advice on
what else could be causing his symptoms.
This physician recommended tests based on
potential exposures in Iraq. Tests for brucel-
losis, visceral leishmaniasis, and Q fever were
ordered.

Over the next several days, he began to
feel better, and at 3 to 4 weeks after the onset
of his symptoms, he felt that he had returned
to normal. All tests were negative.

I TESTING FOR ATYPICAL PATHOGENS

Which of the following would be the most
readily available method to confirm the
diagnosis?

[ Culture

[] Polymerase chain reaction (PCR) testing
(] Histopathologic testing

[J Serologic testing

Testing for atypical pathogens was reasonable
in this patient. In addition to an evaluation
for parasitic causes of persistent and chronic
diarrhea, an evaluation for Q fever, brucel-
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TABLE 1
Clinical manifestations of Q fever

Common

Acute disease
Influenza-like illness
Pneumonia
Hepatitis
Headache

Chronic disease
Endocarditis

Less common

Acute disease
Acalculous cholecystitis
Acute respiratory distress syndrome
Encephalitis, meningitis
Gastroenteritis
Glomerulonephritis
Myelitis
Orchitis, epididymitis
Pericarditis, myocarditis
Rhabdomyolysis

Chronic disease
Granulomatous hepatitis
Osteomyelitis
Vascular infection

Recurrent miscarriage, spontaneous abortion In many cases

of Q fever from
Iraq and the

losis, and visceral leishmaniasis via serologic Netherlands,
testing was warranted. A variety of tests exist there had been
for all of these infections, but serologic tests
are the most readily available.

no obvious
_ o exposure
Leishmaniasis testing

Visceral leishmaniasis was traditionally di-
agnosed by visualizing organisms in splenic
or bone marrow aspirates,’® but now sero-
logic tests are available through commercial
and public health laboratories such as the
CDC. Immunochromatographic tests using
recombinant k39 antigen are highly sensi-
tive and specific and have been used in mili-
tary cases.?>

Brucellosis testing

Brucella can be cultured from blood or tissue
samples. The laboratory must be alerted, as
special media can be used to increase the yield
and precautions must be taken to prevent lab-
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oratory-acquired infection. Serologic testing is
the method most commonly used for diagnosis.*

Q fever testing

Q fever can be diagnosed with serologic
testing during its acute and convalescent
phases.

PCR testing of blood is useful for diag-
nosing acute disease and is positive before
serologic conversion, thus allowing rapid di-
agnosis and treatment.”? The Joint Biological
Agent Identification and Diagnostic System
(JBAIDS) PCR platform was studied in a
Combat Support Hospital in Iraq for making
the rapid diagnosis of QQ fever and has since
been approved by the US Food and Drug Ad-
ministration for military use.”

Culture is beyond the scope of most
clinical laboratories and requires special-
ized cell culture or egg yolk media. In tissue,
usually liver tissue obtained in an effort to
evaluate hepatitis, the histologic finding of
“doughnut” granulomas, or fibrin-encased
granulomas, can be suggestive of C burneti
but may be nonspecific and seen with other
infections.??**

Serologic testing with an immunofluores-
cence assay (IFA) remains the most common
method of diagnosis. It is based on the detec-
tion of immunoglobulin G (IgG) and IgM re-
sponses against phase [ and phase I antigens of
C burnetii. After initial infection, the organism
displays phase I antigens and is highly infec-
tious. When grown in culture, the organism
undergoes phase shifting to a less infectious
form with predominantly phase II antigens.
Paradoxically, after initial infection in humans,
antibody response against phase II antigens is
seen first, whereas in chronic infection, a phase
[ antibody response dominates.?*> Phase II
antibodies appear around week 2, and 90% of
samples from infected people are positive by
week 3. A fourfold rise in titer between the
acute-phase and convalescent-phase samples
confirms the diagnosis.”

A number of serologic assays are available
worldwide, but they have different methods
and cutoff values, so questions have arisen
about the equivalence of the results.!**° Se-
rologic cutoffs have been defined in Europe,
where most cases of Q fever have been re-
ported.’
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@ CHRONIC Q FEVER
Which of the following would be the most

likely chronic manifestation of QQ fever?

[l Pneumonia

[] Hepatitis

[] Endocarditis
[] Chronic fatigue
[J Osteomyelitis

Chronic syndromes can develop years to
months after untreated or inadequately treated
infection and can be serious. Chronic infection
can also result after a clinically silent initial
infection.’®*® Culture-negative endocarditis,
which occurs in fewer than 1% of patients di-
agnosed with acute infection, is the most com-
mon chronic manifestation (tasLe 1). Patients
with underlying valvular disease, malignancy,
or immunosuppression are at greater risk.>*

Challenges and controversies
The diagnosis of chronic Q fever remains
challenging. Traditionally, elevated phase I
[gG titers were considered highly predictive
of chronic disease. A cutoff of 1:800 was set,
based on retrospective data from chronic cases
in Europe, but its generalizability to different
assays and patient populations has been un-
clear.'*?%37 Recent reviews and prospective
analysis with serial serologic studies in the
Dutch outbreak and other sources suggest the
positive predictive value (PPV) of phase I IgG
titers greater than 1:800 to be lower than pre-
viously estimated, largely due to widespread
testing and resultant increased seroprevalence
assessments. It has been suggested the cutoff
be raised to 1:1,600, which still only carries a
59% positive predictive value.*'+

Chronic fatigue due to Q fever remains
a controversial topic and has only been de-
scribed in Europe, Asia, and Australia. A
direct link has yet to be established.” Ad-
ditional research is needed, but small studies
of prolonged antibiotic treatment have not
shown benefit in these cases.*

I CASE CONTINUED

This patient did well. During a routine physi-
cal while enrolled at the Army War College

SEPTEMBER 2012

Downloaded from www.ccjm.org on July 29, 2025. For personal use only. All other uses require permission.


http://www.ccjm.org/

GUTIERREZ AND HARTZELL

TABLE 2
Serologic results for this 42-year-old veteran
Time Phase | 19G Phase I IgM Phase Il IgG Phase Il IgM
Predeployment <1:16 <1:16 <1:16 <1:16
Postdeployment, 1 year later <1:16 <1:16 <1:16 <1:16
6 weeks after symptom <1:16 <1:16 <1:16 <1:16
onset
Follow-up measurements:
5 months after onset 1:2048 1:2048 1:4096 1:1024
6 months after onset 1:4096 1:256 1:4096 1:1024

in Carlisle, PA, 6 months after the original
presentation, he mentioned his illness to the
physician, who then repeated testing for Q
fever; the test was positive (7aBLE 2). Subse-
quently, serum samples from before and after
his deployment were tested along with anoth-
er convalescent-phase sample, and the results
demonstrated QQ fever seroconversion. He was
well and had no physical complaints. He had
no heart murmur, and a complete blood count
and tests of liver enzymes and inflammatory
markers were normal.

@ TREATMENT AND PREVENTION
OF Q FEVER

Which of the following treatments would be
appropriate, given his diagnosis of Q fever?

[0 Doxycycline (Vibramycin) 100 mg twice
daily for 14 days

[] Levofloxacin (Levaquin) 500 mg daily for
5 days

(] Doxycycline 100 mg twice daily for 14
days and hydroxychloroquine (Plaquenil)
200 mg three times per day for 18 months

[J No treatment

The treatment goals in Q fever are to hasten
the resolution of symptoms and to prevent
chronic disease. Generally, if there are no
clinical findings or symptoms, treatment is not
indicated. If the patient has symptoms, early
treatment is preferred, but a response may be
seen even when there is a delay in diagnosis.

CLEVELAND CLINIC JOURNAL OF MEDICINE

Doxycycline 100 mg twice a day for 14
days is the treatment of choice. In addition,
quinolones have in vitro activity,¥ and a re-
cent study suggests moxifloxacin (Avelox)
may be the preferred antibiotic for those who
cannot tolerate doxycycline.* In pregnant
women and in children, macrolides and trim-
ethoprim-sulfamethoxazole (Bactrim) are pre-
ferred.*"48

Treatment of chronic Q fever, in particular

endocarditis, warrants more intensive therapy. The patient
A retrospective review of treated cases of en- yyas closely

docarditis suggested that monotherapy with
doxycycline often failed, and combination

followed,

therapy with hydroxychloroquine has been an approach

advocated based on in vivo and in vitro expe-
rience.

I PREVENTING LONG-TERM SEQUELAE
OF CHRONIC Q FEVER

At this point, what is the next step in the
management of this patient?

(] No further follow-up is indicated

[] Transthoracic echocardiography (TTE)

[] Repeat Q fever serologic testing in 3 to 6
months

[0 Whole-blood PCR testing and
transesophageal echocardiography (TEE)

Long-term follow-up of patients with Q fever
has been advocated to monitor for the devel-
opment of chronic Q fever, but recent studies
question the previously devised algorithms.*
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Algorithm for the clinical management of Q fever

Suspected acute Q fever

Empiric oral doxycycline (Vibramycin) 100 mg
twice daily for 14 days pending results of
serologic testing and polymerase chain reaction
(PCR) testing ¢

Order acute-phase serologic testing?® at
presentation and convalescent-phase testing
at 4-6 weeks
| Negative
Positive

_ No further testing or treatment
Known cardiac valve defect

or valvulopathy on physical «<———— Consult a specialist in infectious disease®
examination

Repeat clinical assessment and serologic testing

Order transthoraci
L at6, 12, 18, and 24 months

echocardiography and
consider 12 months of
prophylaxis with
hydroxychloroquine
(Plaguenil) and doxycycline

Phase | immunoglobulin G Ab > 1:1024
and evidence of chronic infection®

— T~

Yes
/

Transesophageal echocardiography

No\

Repeat clinical assessment and

and whole-blood PCR testing for Coxiella burnetii serologic testing in 3 months

Positive Negative
Start treatment with
hydroxychloroquine
and doxycycline

Evaluate for other clinical
manifestations

2Serologic testing should be done at the same laboratory to avoid interlaboratory variability.
® Confirmed cases should be reported to the US Centers for Disease Control and Prevention.

¢ Clinical signs or symptoms of possible chronic infection (fever, chills, weight loss, shortness of breath, new heart murmur, elevated inflammatory markers)
at any time should prompt referral to a specialist in infectious disease.

FIGURE 1
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The data the algorithms were based on
suggested that preexisting valvular heart dis-
ease could be associated with up to a 39% risk
of endocarditis, and a two-step approach was
devised to prevent and identify early chronic
infection.’” Patients with Q fever would un-
dergo TTE at baseline, and if the findings were
abnormal (including mild regurgitation), then
12 months of prophylactic treatment with
hydroxychloroquine and doxycycline was rec-

VOLUME 79 e« NUMBER 9

ommended. If TTE was normal, serial serolog-
ic testing every 3 months was recommended.
If the anti-phase I IgG titer was greater than
1:800 at any point, TEE and a whole-blood
PCR assay were recommended to evaluate for
endocarditis.’!

These recommendations were based on
data from the French National Reference
Center and had not been prospectively evalu-
ated. The 2007-2008 Dutch outbreak provid-
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ed a large cohort of Q fever cases. After initial
screening with TTE and serologic follow-up,
59% of patients were noted to have mild val-
vular abnormalities, and many had phase I
IgG levels greater than 1:800 during follow-
up despite being clinically free of disease. The
Dutch subsequently stopped screening with
TTE as part of routine follow-up and elected
to follow patients clinically.

Similar findings have been noted from case
follow-up in France and Taiwan, also support-
ing using serologic cutoffs alone in determin-
ing the need for evaluation (with TEE) or
treatment of chronic disease.”** The useful-
ness of serologic testing every 3 months has
also been questioned, and some have advo-
cated extending the interval, especially since
less emphasis is being placed on the results in
favor of more practical clinical follow-up.*

One such clinical approach at follow-up is
presented in FGURe 1. TTE should be reserved
for patients with known valvular disease or a
clear murmur. Those with underlying valvu-
lar disease and acute QQ fever should be man-
aged on an individual basis by a specialist in
infectious disease, and antibiotic prophylaxis
should be considered. Patients without un-
derlying disease should have regular follow-
up examinations and serologic testing every 6
months, and clinical symptoms should guide
further testing (eg, with TEE and PCR test-
ing) for chronic disease.

In this patient, phase I and II antibody ti-
ters were notably elevated (in TaBLE 2, phase |
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titers have been common in military cases
from Iraq and Afghanistan, and to date no
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who lack risk factors for endocarditis. Based
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@ PRIMARY PREVENTION OF Q FEVER

Prevention of Q fever remains a challenge, as
the organism is highly persistent in the envi-
ronment. An effective licensed vaccine exists
in Australia under the brand name Q-Vax, but
no approved vaccine is currently available in
the United States.”

I THE PATIENT'S COURSE

The patient returned for follow-up about 1 year
after his first presentation. He noted some on-
going fatigue but attributed this to his course
work, and he said he otherwise felt well. He
exercises regularly, with no shortness of breath,
fevers, chills, or weight loss. He continued to
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up and continued to be followed with serial se-
rologic testing and examinations. [ |
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