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ABSTRACT

Brucellosis is a widespread zoonotic illness with significant morbidity rates in Armenia. It
causes a wide range of clinical consequences as it progresses, from mild ones that don’t require
changing the composition or length of an antibiotic prescription to fortunately uncommon, fatal
situations involving the heart or central nervous system. According to the National Institutes of
Health’s Annual Statistical Records, the number of cases with Brucellosis that were initially di-
agnosed in Armenia was 309 in 2015, 362 in 2017, and 201 in 2018; simultaneously no data for
2016 has been provided. As Brucellosis is an endemic disease for Armenia, sometimes there can
be co-infection of Brucellosis with other diseases. Management of such cases is difficult because
of drug-drug interactions and hepatotoxicity of drags.

The aim of the case report is to discuss the challenges of management of patient with Brucel-
losis and Viral Hepatitis C infection.

A 59-year-old man was admitted to the hospital, Intensive Care Unit with gastrointestinal
bleeding with a primary diagnosis of liver encephalopathy. Based on the clinical and labora-
tory findings, the patient was diagnosed with liver cirrhosis of mixed etiology (alcohol + Viral
Hepatitis C), Child-Pugh C class (decompensated disease) Meld-Na22, splenomegaly, grade 3
ascites, stage 3 liver encephalopathy. 2 months after the first hospitalization the patient started
to develop an increase in body temperature (up to 39C), pain in the spine, neuropathies and
paresthesia. Patient was tested for Brucellosis, Wright-Hedelson (agglutination test) positive
results (positive, 1:200 respectively), and positive serology results (high levels of IgG and IgM)
confirmed diagnosis. Patient was treated based on international guidelines and drug-drug inter-
action information.
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nervous system. According to recent findings, bru-
cellosis can affect patients with underlying condi-
tions to experience a decline in their overall well-
being [Shi Q et al., 2024]. For the human species,
the causative agents include B.melitensis, B.suis,
and B.abortus, with B.melitensis being the most
virulent of the opportunistic infections, therefore,
causing hematologic or rheumatologic disorders,
osteoarticular system, musculoskeletal system dys-
functions. Nonspecific symptoms are fever, chills,
night sweats, joint pains, weight loss, lymphade-
nopathy, and myalgia [Jiang W et al., 2019; Qasim
Set al., 2020]. In systemic disorders involvement
of the spine is observed mostly in the elderly, lead-
ing to complaints of back pain and sciatica radicu-
lopathy spinal lesions, hepatosplenomegaly, and
osteoarticular complications (10-85%) mostly af-
fecting the lumbar vertebra (60%) [Yildirim A et
al., 2022]. Travelers returning from endemic re-
gions (such as those in Central and South America,
Asia, the Balkans, and Sub-Saharan Africa) are
most commonly affected by brucellosis, which is
why doctors advise against consuming raw dairy
products [Ljubas D et al., 2020]. Transmission in
humans occurs by direct or indirect contact with
a contaminated animal product, aerosols infused
with the pathogen, blood, urine, infected tissues, or
aborted fetus [Doganay M, Aygen B, 2003; Sun G
et al., 2020]. Reservoirs are cattle, goats, camels,
etc. [Gonzalez-Espinoza G et al., 2021]. Brucella
often predisposes to the liver because of the mi-
crobe’s propensity for survival, which causes mod-
erate hepatomegaly and is accompanied by hepatic
granulomas in the patients [Giambartolomei G,
Delpino M, 2019]. Although chronic brucellosis is
a rare but complicated chronic hepatic suppurative
disease, scientists like Wesley Spink have cited
the etiological role of brucellosis in the develop-
ment of cirrhosis; however, this was once thought
to be merely contentious research [Spink W, 1964].
Now, however, thorough research and solid pieces
of evidence have allowed for the determination of
the causative factor of the development of disequi-
librium. characteristically in the form of ascites/
spontaneous bacterial peritonitis development. In
three cases of cirrhotic individuals, acute brucel-
losis acted as the stimulus for fatal hepatic decom-
pensation. This was either because of the patho-
gen’s direct effects on the liver or because of the

requisite antibiotic regimens’ hepatotoxicity.

Brucellosis is one of the most prevalent zoo-
notic infectious illnesses in Armenia is. Disease is
identified in the nation’s capital (Yerevan) as well
as in the rural areas. According to the National In-
stitutes of Health’s Annual Statistical Records, the
number of cases with Brucellosis that were initial-
ly diagnosed in Armenia was 309 in 2015, 362 in
2017, and 201 in 2018 simultaneously no data for
2016 has been provided. Data collected from In-
fection Disease Hospitals in Yerevan showed that
265 people with Brucellosis were hospitalized in
2016, 16 of these patients were between the ages
of 0 and 14, and 94% of these patients were male.
Overall days spent in hospitals were 1798; the hos-
pitals suffered economic losses worth an estimated
AMD$36 million annually. According to clinical
data, 71% of patients had acute Brucellosis, which
was characterized by fever, arthralgia, and night
sweats, while 29% had chronic Brucellosis, which
had caused organ system damage [Asoyan V et al.,
2018]. As Brucellosis is an endemic disease for
Armenia, sometimes there can be co-infection of
Brucellosis with other diseases. Management of
such cases is difficult because of drag-drag inter-
actions and hepatotoxicity of drags. The aim of the
case report is to discuss the challenges of manage-
ment of patient with Brucellosis and Hepatitis C
Viral Infection.

CASE PRESENTATION

A 59-year-old man was admitted to the hospital,
Intensive Care Unit with gastrointestinal bleeding
with a primary diagnosis of liver encephalopathy.

The primary examination results: Icteric color-
ation of the skin and mucous membranes, chronic
liver disease stigmas were found — telangiectasia
in the upper arm region, splenomegaly, and ascites.
Regional lymph nodes were not palpable. Swelling
of the lower limb till the upper 1/3 of the calves.

Cardiovascular system: cardiac sounds by aus-
cultation are clear, cardiac activity is rhythmic,
pulse — 85BM, AP — 120/80 mm Hg.

Pulmonary system: coarse crackles from both
sides by auscultation, percussion tone-resonance,
oxygen saturation (SpO2) — 96% (at rest in-room air).

Gastrointestinal system: The tongue is wet and
slightly white-coated. Abdominal palpation: the
abdomen is soft, painful in the epigastric area, and
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bloated due to ascites (positive shifting dullness
sign), the peritonitis signs are negative. The liver
and spleen are not palpable due to ascites. Notice-
able umbilical hernia. Rectal exam shows melena.
Normal bowel sounds by auscultation.

Urinary system: urination is normal, painless.
Kidney percussion — negative from both sides.

Nervous system: clouding of consciousness,
disorientated.

Based on the clinical and laboratory findings
(Table) the patient was diagnosed with liver cir-
rhosis of mixed etiology (alcohol + Hepatitis C vi-
rus), Child-Pugh C class (decompensated disease)
Meld-Na22, splenomegaly, grade 3 ascites, stage 3
liver encephalopathy.

Esophagogastroduodenoscopy was performed
during the intensive care unit with the results of
a duodenal ulcer approximately 2cm, with a vis-
ible vessel underneath, covered in hematin in the
bulbar area; fungal esophagitis. A smear test was
taken from the oral cavity for finding the etiology
of fungal esophagitis, the results were positive for
Candida Albicans. Based on an esophagogastro-
duodenoscopy and smear test results an antifungal
treatment started, despite the fact that it was re-
sistant to all the antifungal drugs, however, Flu-
conazole, 200mg for 20 days was the chosen final
therapy. After 2 days spent in the intensive care
unit (given medication also included: Rifaximin,
Vitamin K, and enteral nutrition was performed),
the patient then moved to the Gastroenterology
Department. During the primary examination, the
patient noted neuropathies and lower limb weak-
ness. Based on the latest complaints, high markers
of mean corpuscular volume (Table) and alcohol
consumption of Vitamin B12, Vitamin B9, and Vi-
tamin B1 were added to the existing therapy. The
patient also tested positive for Hepatitis C virus
(HCV) (Table) so including him in the national
program for HCV treatment was performed.

Sofosbuvir and Velpatasvir was the chosen drug
therapy for 3 months (despite the fact that treatment
duration needs to be 6 months, another thing is the
drug absorption is decreased, due to proton-pump
inhibitor therapy, and the maximal amount of pro-
ton-pump inhibitors that can be used with antiviral
therapy was 20 mg of Omeprazole or 40 mg Panto-
prazole, 80 mg Pantoprazole was chosen. Ribavirin
therapy for 3 months, was also an option, but un-

able to use it for this case because of the anemia
presence.) After 8 days of hospitalization, the pa-
tient was discharged with sub-febrile temperature
and significant improvement. Second esophagogas-
troduodenoscopy procedure was performed after 5
weeks with the results of esophageal varices, grade
3; portal hypertension gastropathy and duodenal

TABLE
Laboratory tests results

Feature Results Normal range
General blood test
Hb 82 112-152¢g/dI
Red blood cells 3.62 3.5-5.6 10° u/L
Mean corpuscular volume 110 80-100
White blood cells 14 4.0-9.0 10°u/L
Neutrophils 70.7 45-72%
Eosinophils 0.4 1-5%
Lymphocytes 16.1 19-40%
Monocytes 12.7 3-11%
Platelets 185 180-400 10°/L
Blood biochemistry test
Creatinine 97  44-100 mmol/l
Albumin 29.36 35-52 g/l
C-Reactive protein 52.52 0.00-5.00 mg/I
Alkaline phosphatase 91.4 35-120 u/L
Alanine transaminase 84.5 0.1-41 u/L
Aspartate aminotransferase 60.2 0.1-50 u/L
tTotal bilirubin 36.4 0.00-24 mmol/I
Gamma-glutamyl transferase  48.7 0.1-55 u/L

Electrolytes

Sodium 137 135-155mmol/L
Potassium 3.7 3.4-5.3mmol/L
Calcium 242 2.1-2.6mmol/L
Coagulation tests

Prothrombin time 27.5 12-16 sec.
Prothrombin index 36 80-120%
Fibrinogen 162  200-400mg%
International normalized ratio 2.12 0.9-1.5
Serology test

hepatitis B surface antigen  negative  negative
hepatitis C antibody positive  negative
hepatitis C virus polymerase positive  negative

chain reaction
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ulcer. Fungal esophagitis was absent. Based on the
fact that the ulcer was present despite the 80 mg of
Pantoprazole treatment, and also the complaints of
epigastric pain, the dosage of proton-pump inhibi-
tors was doubled and changed into 160mg Pantopra-
zole, at the same time eradication of H. Pylori with
Clarithromycin and Amoxicillin for 14 days were
added to the therapy.

Two months after the first hospitalization the
patient started to develop an increase in body
temperature (up to 39°C), pain in the spine, neu-
ropathies and paresthesia were present, despite the
Vitamin B therapy, weakness in the lower extremi-
ties were increased to the point where the patient
could only move with the help of a wheelchair.
Magnetic resonance imaging of the spine was per-
formed, which showed spondylodiscitis L2-L3,
L4-L5, primary epiduritis, edema of the paraverte-
bral tissue, osteochondrosis, spondylosis, spondy-
lochondrosis. After the magnetic resonance imag-
ing, a vertebrologist consultation has been done,
who suggested denying tuberculosis. For which a
consultation with a physiatrist has been done. The
Mantoux tuberculin skin test, and QuantiFERON-
TB Gold were negative, based on these test results
current extrapulmonary tuberculosis was denied.
Cooperative meeting with the doctors leads to
performing the Wright-Hedelson test before an as-
piration biopsy for denying vertebral brucellosis.
Wright-Hedelson positive results (positive, 1:200
respectively), and positive serology results (high
levels of IgG and IgM) are witnessing Brucellosis.

Based on the Clinical Practice Guidelines for
the Diagnosis and Treatment of Native Vertebral
Osteomyelitis in Adults, 2015 Infectious Diseases
Society of America [Berbari E et al., 2015], which
recommends performing an aspiration biopsy if
the serology markers are negative, and don’t per-
form if the serology markers are positive, which
is what we did in our case. We thoroughly looked
after all the aspects and came to the conclusion to
start Ciprofloxacin monotherapy 500 mg, twice a
day, for 4 weeks, until the HCV elimination will be
finished. Such a big group of drugs are being used
for the brucellosis treatments, such as Gentamy-
cin, Trimethoprim-Sulfamethoxazole, Rifampicin,
Doxycycline, and Streptomycin. Gentamycin and
Streptomycin are contraindicated for patients with
decompensated cirrhosis, due to its high nephro-

toxicity, the patient was allergic to Sulfamethoxa-
zole. Rifampicin, Doxycycline and Ciprofloxacin
were left, but Rifampicin could not be used with
Sofosbuvir. 1 month was left for the HCV elimi-
nation therapy, and during that month brucellosis
treatment was performed with Ciprofloxacin. After
the HCV elimination course, an HCV PCR test was
taken, the result was negative. After this, the bru-
cellosis treatment was performed with Rifampicin,
Doxycycline and Ciprofloxacin combination (for
3 months). During these 3 months the patient has
undergone regular check-ups. All of the mentioned
complaints started to decrease, inflammatory tests
were improved, HCV quantitative HCV tests were
negative, and no HCV RNA was found. A sustained
virological response was achieved.

Discussion

The treatment of concurrent brucellosis and
hepatitis C can be challenging due to potential
drug-drug interactions and contraindications. In
this case, the patient required a careful evalua-
tion of available treatment options to manage both
conditions effectively. Let’s delve into more detail
about the drug interactions between the medica-
tions used to treat brucellosis and HCV:

1. RIFAMPICIN:

» Rifampicin is a key component in the treatment
of brucellosis, as it is one of the first-line anti-
biotics for this infection.

» However, rifampicin is known to induce the
cytochrome P450 enzyme system, which can
lead to reduced levels of some drugs, including
those used in HCV therapy.

» The induction of the cytochrome P450 system
can potentially decrease the effectiveness of
direct-acting antivirals used to treat HCV, such
as sofosbuvir and velpatasvir.

2. DOXYCYCLINE:

» Doxycycline is another antibiotic used in the
treatment of brucellosis. It is often combined
with rifampicin for better efficacy.

» While doxycycline itself does not have signifi-
cant interactions with HCV medications, the
combination with rifampicin should be consid-
ered for potential interactions, particularly in
the context of altered liver function in patients
with cirrhosis.
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3.CIPROFLOXACIN:

» Ciprofloxacin is an alternative antibiotic option
for brucellosis treatment, and it was chosen in
this case due to concerns about the potential in-
teractions between rifampicin and HCV therapy.

» Ciprofloxacin is generally better tolerated by pa-
tients with liver cirrhosis, but it may still require
dosage adjustments in severe liver disease.

» Ciprofloxacin is not known to have significant
interactions with HCV medications, which can
make it a suitable choice in such complex cases.
4. HCV MEDICATIONS (SOFOSBUVIR AND VEL-

PATASVIR):

» Sofosbuvir and velpatasvir are direct-acting
antivirals commonly used to treat HCV. These
medications have specific absorption require-
ments and may be affected by changes in gas-
tric pH and drug interactions.

» The concern in this case was that rifampicin,
due to its enzyme-inducing properties, could
potentially reduce the effectiveness of sofosbu-
vir and velpatasvir, leading to suboptimal HCV
treatment outcomes.

» Therefore, choosing a different antibiotic like
ciprofloxacin that does not significantly affect
the metabolism of HCV medications became
essential to ensure successful HCV therapy.

In complex cases involving concurrent infec-
tions and liver cirrhosis, close monitoring of liver
function, therapeutic drug monitoring, and regular
assessment of patient response are crucial. The de-
cision to use ciprofloxacin and adapt the treatment
plan was a well-considered approach to balance
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