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Abstract

Acute Q fever is a worldwide zoonotic infection due to C. burnetii that may be associated with
hepatitis. Nonspecific clinical and biological manifestations may accompany liver involvement,
including hepatomegaly and elevated liver biological tests. However, the presence of jaundice is
rare. Therefore, making a diagnosis of Q fever hepatitis may be difficult in an afebrile patient with
jaundice of recent onset, altered liver function tests, excessive alcohol intake and no reported
contact with animals. We report here the diagnostic work-up and complex clinical management
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of a patient presenting with acute hepatitis resulting from both C. burnetii infection and severe

alcoholic steatohepatitis. Positive serology together with a detailed examination of the liver biopsy
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was able to reveal the coexistence of both Q fever hepatitis with typical fibrin-ring granulomas as

well as florid lesions of alcoholic steatohepatitis. A combination of antibiotics, hydroxychloroquine
and steroids, guided by the helpful description of changes in histological alterations on repeated
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liver biopsies during the course of the disease contributed to the slow but favorable outcome.

Introduction

Q fever is a zoonotic infectious disease caused by the
intracellular localization of Coxiella Burnetii, a gram-negative
bacteria [1]. Farm and domesticated animals are the typical
reservoirs of the infection, with inhalation of contaminated
dustbeing the main route of infections for humans. The clinical
presentation of acute Q fever is variable, as approximately
50% of infected individuals remain asymptomatic and a
minority demonstrates either non-specific flu-like symptoms
or rarely pneumonia or hepatitis [1,2]. Hepatic alterations
due to C. Burnetii may be associated with increased
transaminases and alkaline phosphatase serum levels,
although hyperbilirubinemia is a rare observation suggesting
a severe liver disease [3,4]. The diagnosis of Q fever hepatitis
is based on a positive serological test [1,5] and sometimes a
liver biopsy is useful [6,7] in the early phase of infection prior
to specific antibody production.
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The indication to perform a liver biopsy when a severe
form of alcoholic hepatitis is suspected on clinical and
biological grounds is still a matter of debate [8]. However,
histological demonstration of an alternative diagnosis (in up
to approximately 20% of suspected cases [9,10] avoids the
inappropriate and potentially hazardous administration of
corticosteroids in patients with advanced liver failure and a
high risk of infections [11].

We present the case of a patient admitted to our hospital
with severe alcoholic hepatitis in whom a diagnosis of
concomitant Q fever hepatitis was made driven by liver
histology and serology. The complex management of these
two causes of acute liver injury comprised of a combination
of doxycycline, hydroxychloroquine and steroids guided by
repeated liver biopsies allowing for a slow but complete
return to normal values.
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Case presentation

A 65-year-old man was transferred from a regional
hospital in Ticino (southern part of Switzerland) to our
department on May 26,2021, for suspicion of severe alcoholic
steatohepatitis (ASH). His medical history consisted of type
2 diabetes, arterial hypertension treated with lercanidipine
and obesity (BMI 31 kg/m?). One week prior to admission, he
presented jaundice, fatigue and mild epigastric discomfort.
He declared an alcohol consumption of 60 gr daily, denied
any recent travel and was living in a rural area without
any contact with farm animals. On physical examination,
the patient was alert, oriented and afebrile. He had marked
jaundice, pitting malleolar edema, several spider naevi on
the thorax and no flapping tremor. Blood tests revealed mild
normocytic anemia (hemoglobin 115 gr/L), normal platelet
count and leukocytosis (white blood cells (WBC) 13.7 G/L).
Coagulation tests were altered with a prothrombin time
at 15%, INR 3.8, and factor V level of 52%. Liver function
tests were as follows: AST 73 IU/L [N:<50], ALT 76 IU/L
[N:<50]), alkaline phosphatase 170 IU/L [N:<102], gamma-
glutamyl -transferase (GGT) 418 IU/L [N.<40], and total
serum bilirubin 410 umol/L [N:<25] with a conjugated
bilirubin of 365 umol/L. Serum values of creatinine were
normal, but albumin was decreased at 22 gr/L [N:>35] and
C-reactive protein (CRP) was increased at 202 mg/L [N:<10].
Urine, stool and blood cultures returned negative. Thoraco-
abdominal imaging by CT scan showed mild bilateral pleural
effusion, no pneumonia, dysmorphic liver with steatotic
parenchyma, moderate ascites and no vascular thrombosis.
At cholangiography by MR imaging bile ducts were normal.
Additional blood tests excluded viral hepatitis A, B, C and
E and showed normal IgG levels and the absence of anti-
actin antibodies. Ceruloplasmin and a-1-antitrypsin levels
were within the normal range. On day 4 of hospitalization,
the patient developed a high fever (T° 38.4 °C) with a high
WBC count (25 G/L) and elevated pro-calcitonin (2 mg/L
[N:<0.5], all of which justified the empirical administration
of broad-spectrum antibiotic therapy combining piperacillin
and tazobactam. A transjugular liver biopsy performed
on day 5 demonstrated clinically significant portal
hypertension (hepatic venous pressure gradient: 14 mmHg
[N<5 mmHg]). The biopsy specimen was formalin-fixed,
paraffin-embedded, and then stained using haematoxylin
and eosin (H&E), Masson’s Trichrome, Gomori, Prussian Blue
reaction and PAS-Diastase. Microscopic examination under
200-400x magnification showed extensive liver fibrosis and
histological criteria for a diagnosis of severe steatohepatitis
with cholestasis, as well as several fibrin-ring granulomas
present throughout the entire biopsy specimen. These
granulomas are characterized by a central optically clear
vacuole surrounded by fibrin and leucocytes also known
as « doughnut granuloma » [12-14]. This granulomatous
inflammation in the setting of febrile illness prompted
us to complete the diagnostic workup with additional
serology testing for brucellosis, tuberculosis, tularemia,
leptospirosis, and Q fever. Serologic testing for Coxiella
burnetii by means of immunofluorescence assay returned
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strongly positive (phase II IgG antibody titer, 1/163840
[+ if >1/40] and phase II IgM antibody titer, 1/320 [+ if
>1/40]). Bone marrow biopsy was therefore not considered
necessary for the diagnosis [14]. Thus, a diagnosis of severe
alcoholic hepatitis (Maddrey’s score 82, MELD score 26) and
concomitant granulomatous hepatitis due to C. burnetii was
made. Piperacillin-tazobactam was stopped and doxycyclin
200 mg per day was administered intravenously. Steroid
therapy with prednisone 40 mg daily was initiated 72 hours
later but stopped 7 days later due to nonresponse according
to a Lille score of 0.8 [15]. A heart murmur in the aortic
area at auscultation as well as an echocardiogram revealing
vegetations on the aortic valve led to a suspicion of Q fever
endocarditis and oral hydroxychloroquine 600 mg daily
was added to the antimicrobial therapy. The patient
continued to present intermittent bouts of fever (peaks of
38.7 °C) until day 26 of hospitalization, C-reactive protein
levels remained elevated and serum bilirubin started to
decline slowly around day 30.

We were facing the difficult management of two distinct
acute inflammatory liver diseases in a patient with persistent
poorliver function (MELD score between 23 and 30) receiving
antibiotics but no anti-inflammatory treatment. Therefore,
we decided to repeat liver biopsies during the hospital stay in
order to assess the changes in histological lesions of Q fever
hepatitis, and alcoholic steatohepatitis. Thus, histological
examination of the 3 sequential liver biopsy specimens
obtained by a transjugular route at baseline, day 22 and day
36 of hospitalization showed an overall progressive decline
in the severity of lesions (Figure 1 and Table 1).

As the patient’s clinical condition was slowly improving
without recurrent fever or cardiac decompensation, and with
a consistent decline in serum bilirubin and improvement
in coagulation function, the patient was discharged with
a daily combination of 200 mg doxycyclin and 600 mg
hydroxychloroquine to be continued for a total of 12 to 18
months according to patient’s tolerance. Serum bilirubin
had returned to normal value on day 148 after hospital
admission. He was also strongly advised to maintain absolute
and durable alcohol abstinence as a key prognostic factor
[16,8]. The patient’s clinical course is illustrated in Figure 2.

Table 1

[ Histologicallesion _Biopsy #1 Biopsy #2 Biopsy #3|

Steatosis 1 0 0

Alcoholi Inflammation 0

steati)?weop:titis Ballooning L L 1

Mallory-Denk bodies 1 1 1

Fibrosis stage 2 2 2

Q Fever hepatitis|  Fibrin-ring granuloma +++ ++ +

Note: Semi-quantitative evaluation of severity of histological lesions in repeated
transjugular liver biopsies focused on ASH and Q fever hepatitis.

For ASH, the score was as followed, adapted from ref [21]: steatosis: [< 33% = 0;
33% - 66% = 1; > 66% = 2]. Polynuclear inflammation: [mild: = 0; moderate/
severe: = 1]. Ballooning: [mild: = 0; marked: = 1]. Fibrosis: [absent or periportal = 0;
expansive periportal = 1; extensive fibrosis/cirrhosis = 2]. Mallory-Denk bodies:
[absent: = 0; present = 1].

For Q fever hepatitis: Fibrin-ring granuloma: +++ = numerous; ++ : few: + = scarce
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Figure 1: Histological view of repeated liver biopsies (H & E stain) at baseline (Panel 1), on day 22 (Panel 2), and day 36 (Panel 3) of hospitalization. At
baseline, typical lesions of steatohepatitis are present (Panel 1a, original magnification x 200: PN: polynuclear neutrophils; S: steatosis; B: hepatocyte
ballooning) and characteristic granulomas (panel 1b, original magnification x 400: RG: fibrin-ring granuloma) (Panel 1c: Landrum’s stain for fibrin
coloration, original magnification x 200). The second liver biopsy (Panel 2) showed a reduction of steatosis and less RG (original magnification x 200).
On the third liver biopsy, a mild residual PN inflammation persists (open arrows) and S is minimal (Panel 3a). A remnant of RG is visible (H&E, original
magnification x 400).
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Figure 2: Graphical illustration of the clinical course of the patient’s liver injury. Total bilirubin appears in the green line, CRP in the blue line, and body

temperature in the red line. The vertical black arrow indicates liver biopsy.
Abbreviations: CRP: C-Reactive Protein; AB: Broad-Spectrum Antibiotics; CS: Corticosteroids.
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Discussion

Q fever is a widespread infectious disease due to Coxiella
burnetii, an intracellular Gram-negative pathogen that may
give rise to acute manifestations including a « flu-like » illness,
pneumonia, and hepatitis, but also a chronic disease such as
endocarditis [1]. The infection may also be asymptomatic
as reported in a Swiss alpine valley outbreak in which half
of the infected individuals became ill [17]. Humans are
typically infected by breathing aerosols or ingesting food
contaminated by C. burnetii in a rural environment with
domesticated animals. However, a clear history of exposure
is not always identified [18,1], as in our case. The clinical
presentation and severity of the disease may be influenced by
the virulence of the pathogen strain, but also by host factors.
Infection by C. burnetii is more frequently reported in males
than in females (although this may be related to different
occupational exposure) and conditions affecting the host’s
immune system have been reported to either prolong the
course of the disease [2] or aggravate the patient’s condition
[19]. This statement is supported by the severe illness and
liver insufficiency in our patient with concomitant acute
Q fever and severe ASH with extensive liver fibrosis. Liver
involvement in acute Q fever is variable, presenting with only
a mild elevation of liver function tests in most studies [18],
while acute severe hepatitis with jaundice is relatively rare
[3,4].

Making a diagnosis of acute Q fever with hepatitis may
not be straightforward in the absence of a history of exposure
to cattle or other domesticated animals. On the one hand,
fever, fatigue, vague abdominal discomfort and moderately
elevated liver function tests are non-specific symptoms
compatible with a number of viral infections [3]. On the
other hand, clinical symptoms including fever and jaundice
are described in the syndrome of alcoholic hepatitis making
biliary tract disease and drug-induced liver injury part of the
differential diagnoses [8]. At a young age, low white blood
cell count and high CRP may differentiate acute Q fever from
other infections [5]. However, a definite diagnosis is based on
serology using an immunofluorescence assay, with detectable
IgG and IgM antiphase II antibodies in serum in a compatible
clinical context. The role of liver histology in the diagnosis of
Q fever hepatitis is controversial. Liver biopsy findings are
non-specific, although the presence of fibrin ring granulomas
is a characteristic feature [12]. In our case, liver biopsy was
able to determine the coexistence of both steatohepatitis
lesions (steatosis, polynuclear rich inflammation, ballooned
hepatocytes) and histological alterations that were highly
suggestive of acute C. burnetii infection [7,2]. This was a
clinically relevant observation with regards to the indication
for corticosteroids in severe ASH, as relying on clinical and
biological criteria alone may lead to misclassification and
the inappropriate use of steroids with potentially adverse
consequences [9,10]. In the present case, the very elevated
serum level of CRP was a finding incongruent with suspicion
of ASH, suggesting the coexistence of an acute infection.
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Combined pharmacological therapy of prednisone,
doxycycline and hydroxychloroquine was used resulting in
a slow but sustained improvement of the patient’s condition.
The patient was initially declared as a steroid non-responder
for ASH and we decided not to pursue corticotherapy although
lines of evidence suggest this treatment may be effective in
the treatment of C. burnetii granulomatous hepatitis [20,21].

This clinical case of severe hepatitis due to both acute
Q fever infection and alcoholic steatohepatitis underlines
the importance of considering alcoholic hepatitis as a
syndrome characterized by new-onset jaundice and signs of
hepatic insufficiency in the setting of heavy alcohol use [8].
Considering acute infections as alternative diagnoses allowed
us to determine that both ASH and acute Q fever infections
were indeed responsible for the patient’s condition. This case
also underlined the key role of liver histology as a major tool
to establish the diagnosis and guide clinical management in
this complex situation.
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