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Abstract
The standard drug therapy for brucellosis is doxycycline–rifampin (DR) regimen for six weeks. Such treatment regimen is generally
well tolerated and does not cause any severe complications that necessitate discontinuation of medication. The authors present a case
of esophageal candidiasis in a healthy adult male who was treated with two consecutive courses of doxycycline–rifampin therapy. This
patient presented with painful swallowing for 1 month. Esophageal endoscopy showed a whitish creamy pseudomembrane and erosions
on the esophageal mucosa. Pathologic findings showed numerous candidal hyphae. The patient has no evidence of immunodeficiency,
clinically and historically. The esophageal lesion completely improved with the antifungal therapy for 2 weeks; the symptoms disappeared,
and the patient returned to normal health.
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Introduction
Brucellosis is an important zoonotic disease that has a wide range of manifestations in man from an acute febrile illness to mild
nonspecific complaints, and its duration varies from several days to several years [1]. Treatment of brucellosis is best achieved
with combination drug therapy that leads to better recovery of symptoms, shortening of symptoms duration, decrease in the
relapse episodes and lower rate of drug resistance [2]. The WHO has recommended a doxycycline–rifampin (DR) regimen for
six weeks as the standard drug therapy for brucellosis in man [3]. Treatment with doxycycline (100 mg PO twice daily) and
rifampicin (15 mg/ Kg body weight as a single daily dose) is generally well tolerated and does not cause any severe complications
that necessitate discontinuation of medication. Common side effects reported with doxycycline treatment include loss of appetite,
nausea and vomiting, diarrhea, rash, sensitivity to the sun and hives. Serious side effects that may occur with doxycycline therapy
include antibiotic associated diarrhea, esophageal ulceration, esophagitis, anemia and pancreatitis [4]. Side effects associated with
rifampicin include gastrointestinal upsets, diarrhea and pseudomembranous colitis, transient abnormalities in liver function tests,
thrombocytopenia, leukopenia, and hemolytic anemia. Nervous symptoms as headache, ataxia, dizziness, generalized numbness
and visual disturbances have been also observed [5].

Case report
A 17-year-old male patient presented to gastroenterology clinic complaining of painful swallowing that started over the last month
and became aggravated 2 weeks ago. The pain occurred intermittently with swallowing of both liquid and solids. It was associated
with loss of appetite, no fever or significant loss of body weight. Three months ago, the patient had prolonged fever which was
diagnosed as Brucellosis based on suggestive history and positive serology; he was given a course of Doxycycline and Rifampicin.
After initial improvement, relapse of symptom occurred due to poor compliance on medication. The patient was given another
6 weeks course of Doxycycline and Rifampicin to which the patient was strictly compliant. That patient did not receive any other
medication and he has no other chronic illnesses. To investigate for this patient dysphagia, upper gastrointestinal endoscopic
examination was done. The whole esophageal mucosa was covered with creamy white pseudo-membranes and had multiple
erosions, the gastric and duodenal mucosa were normal. Biopsies were taken from the esophageal lesions for pathologic studies;
KOH staining showed hyphae that suggested a fungal infection. Hematoxylin and eosin staining showed numerous hyphae and
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yeasts on the surface of the hyperkeratotic squamous epithelium of the esophagus. The diagnosis of esophageal candidiasis was
confirmed (Figure 1).

Figure 1: Endoscopic findings of the reported case

The patient`s medical history and clinical examination were suspicious for any immunocompromised state. However, we did a full
laboratory work up to rule out any hidden cause. Blood studies were done; they showed WBC 5,600/mm3 (polymorphonuclear
neutrophils 52%, lymphocyte 38%, monocyte 7%), hemoglobin 12.4g/dL, platelet 255,000/mm3. C-reactive protein was negative.
Electrolytes, total protein, albumin, blood glucose level, liver enzymes and renal profiles were all normal. In addition, CD3 and
CD4 were within the normal range and human immunodeficiency virus serology was negative.
The patient was treated with oral fluconazole (200 mg orally on the first day followed by 100 mg orally once daily for 3 weeks). The
patient showed gradual improvement of his symptoms and clinical condition as he took the medicine. A follow-up esophagoscopic
examination was performed 2 weeks after the cessation of the anti-fungal therapy. The whitish creamy pseudo-membranes and
multiple erosions were no longer seen in theesophagus. The esophageal mucosa was normal.

Discussion
Esophageal candidiasis (EC) is one of the most common opportunistic infections in patients with impaired immunity, such as
those with human immunodeficiency virus (HIV) infection, prolonged neutropenia and immunodeficiency diseases affecting
neutrophil functions [6]. When EC occurred in healthy individuals without HIV infection, predisposing medical conditions
have often been identified [7]. Cases of EC have been reported with drug-induced suppression of gastric acid production as
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with prolonged therapy with H2-receptor antagonists or Proton-pump inhibitors [8,9]. Some studies reported that corticosteroid
and cytotoxic drugs are also possible risk factors of EC [10]. Esophageal disease, such as noninfectious esophagitis or achalasia
may favor the development of EC [11]. Other risk factors for esophageal candidiasis include diabetes mellitus, hypothyroidism,
hypoparathyroidism, malnutrition, chronic infectious disease, alcoholism, and advanced age [11].
The use of Broad-spectrum antibiotics is a well-known risk factor for EC; it eliminates certain bacteria that inhibit fungal growth,
thereby enhancing candida overgrowth. Most of the reported cases were for patients receiving streptomycin, tetracycline or
penicillin for two to four weeks [12]. Drug induced esophagitis and ulceration are well- known complications of Doxycycline
[13]. Doxycycline causes direct damage to esophageal mucosa. Factors such as chemical contents, duration of contact to mucosa,
volume of the capsule, gelatin cover and individual factors such as esophageal motility disorder and swallowing without water
may affect the degree of Doxycycline induced esophagitis [14]. In a retrospective analysis of 48 cases with proved diagnosis of
doxycycline- or tetracycline-induced esophageal injury by endoscopy, Gencosmanoglu and his colleagues reported that the pattern
of esophageal damage is related to the type of tetracycline used by patients [15]. They found that Doxycycline was more frequently
associated with mid-esophageal ulceration while Tetracycline was associated with distal esophagitis with or without candidiasis.
In our case, a previously healthy immune competent patient had diffuse candidiasis and ulceration affecting the whole esophagus
following 6 weeks course of doxycycline therapy. Up to our knowledge this is the first reporting of such pattern of affection with
doxycycline therapy.
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