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Abstract

Introduction: Tuberculosis is still a serious infection among recipients of renal transplants. Although the ileocecal
region is the most affected part in intestinal tuberculosis, acute tuberculous appendicitis is quite a rare entity. We
report a case of concomitant pulmonary tuberculosis and tuberculous appendicitis in a recipient of a renal
transplant.

Case presentation: A 27-year-old Iranian woman, who had been the recipient of a renal transplant five years
earlier, presented with a two-week history of coughing, fever and weight loss. The cause of her end-stage renal
disease was chronic pyelonephritis. There were fine crackles noted during a chest examination, and a plain chest
radiography showed fine miliary nodules throughout her entire lung fields. Sputum and bronchial aspirate
examination was positive for acid-fast bacilli, suggestive of Mycobacterium tuberculosis infection. A chest computed
tomography scan revealed widespread miliary nodules, compatible with miliary tuberculosis. She developed severe
abdominal pain and abdominal surgery disclosed a perforated appendicitis. Histopathological examination of the
resected appendix revealed widespread caseating epithelioid granulomas, suggestive of tuberculosis.

Conclusion: Our case report highlights a rare presentation of tuberculosis in a patient who has undergone renal
transplant. Such unusual presentation of tuberculosis, particularly among patients receiving potent
immunosuppressive protocols, should be considered by clinicians.

Introduction
Tuberculosis (TB) remains a major health hazard parti-
cularly in developing countries [1]. Renal transplant
recipients are at high risk of a number of infections
including mycobacterial diseases [2,3]. The cumulative
incidence of post-transplant TB in developing countries
is as high as 13.3% with a relatively high rate of extra-
pulmonary TB. Although the ileocecal region is the
most affected part in gastrointestinal TB, acute tubercu-
lous appendicitis is quite a rare entity [4]. Here, the
authors report a renal transplant recipient who devel-
oped concomitant pulmonary TB and tuberculosis
appendicitis.

Case report
A 27-year-old Iranian woman, recipient of a living,
unrelated renal transplant five years earlier, presented
with a productive cough, weight loss and fever. The
cause of her end-stage renal disease was chronic pyelo-
nephritis. Six weeks prior to her admission, her immu-
nosuppressant regimen was switched from oral
cyclosporine (100 mg, twice daily) to oral sirolimus (1
mg, twice daily) with a diagnosis of chronic allograft
nephropathy (serum creatinine level of 2 mg/dL). Her
mycophenolate mofetil dose was decreased from 2000 to
1000 mg/day and prednisolone was continued with the
previous dose (5 mg, daily). Four weeks later, she devel-
oped a mild cough, weakness and anorexia. Her condi-
tion progressed to a more constant cough and weight
loss until she was hospitalized.
Physical examination revealed her blood pressure to

be 110/60 mm/Hg, respiratory rate 20/min, pulse rate
92/min and body temperature 38°C. A chest
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examination revealed fine crackles mainly on her lower
lung fields. On admission, the laboratory findings were
as follows: white blood cell count 5.1 × 109/L, hemoglo-
bin 7.2 g/dL, hematocrit 22.4%, mean corpuscular
volume 75 fL (normal range, 77-97 fL), mean corpuscu-
lar hemoglobin 24 pgm (normal range, 26-32 pgm),
mean corpuscular hemoglobin concentration 32% (nor-
mal, 32-36%), platelet count 213 × 109/L, fasting blood
glucose 105 mg/dL, blood urea 62 mg/dL, serum creati-
nine 1.9 mg/dL, sodium 135 mEq/L, potassium 4.5
mEq/L, aspartate aminotransferase 37 IU/L, alanine ami-
notransferase 45 IU/L, alkaline phosphatase 1106 IU/L
and total bilirubin 1 mg/dL. A urine analysis was
unremarkable.
On the first day of admission, sirolimus and mycophe-

nolate mofetil were discontinued and cyclosporine (200
mg/day) was started. The dose of prednisolone was not
altered (5 mg, daily). A chest X-ray showed fine miliary
nodules throughout the entire lung fields. Echocardio-
graphy revealed normal pericardium and cardiac cham-
bers. Her left ventricular ejection fraction was 65%. An
ultrasound examination of her renal allograft did not
reveal any pathologic finding. A 6 mm induration was
observed on a TB skin test. Sputum and bronchial aspi-
rate examination was positive for acid-fast bacilli, sug-
gestive of Mycobacterium tuberculosis infection. A chest
computed tomography (CT) scan illustrated widespread
miliary nodules throughout the lung fields, compatible
with miliary TB (Figure 1).
In the evening of her fourth day of admission, our

patient developed an increasing right lower quadrant
abdominal pain spreading to her entire abdomen. Physi-
cal examination revealed widespread abdominal tender-
ness and rebound. An ultrasonographic study of her
abdomen disclosed a small fluid collection in the right
lower quadrant. Two cysts were detected in her left ovary
(54 × 32 mm and 33 × 31 mm). An abdominal CT scan

with oral contrast revealed that her pancreas and spleen
were normal. Her colonic wall thickness was measured as
4 mm and free fluid was visible in dependent parts of her
abdominal cavity. Her peritoneal cavity was then opened
with a midline incision and widespread peritonitis was
found. Her inflamed appendix (9 × 6 cm) was perforated
at its tip. Her ileocecal area and cecum were inflamed
with fragile tissues. A cecostomy was performed and a
drain was placed. Histopathological examination of the
resected appendix revealed caseating epithelioid granulo-
mas, epithelioid histiocytes and Langhans giant cells in
the sub-mucosa and sub-serosa of her appendix (Figure
2). The histological picture, along with positive mycobac-
terial cultures from the sputum and bronchial aspirate,
was suggestive of tuberculous appendicitis. After surgery,
chemotherapy for TB was started and continued for nine
months. An immunosuppressive regimen was continued
with cyclosporine, mycophenolate mofetil and predniso-
lone. During follow-up visits, the pulmonary and abdom-
inal signs and symptoms were resolved.

Discussion
Our case report showed the occurrence of pulmonary
TB and tuberculous appendicitis in a renal transplant
recipient. In our patient, TB-induced inflammation,
luminal obstruction and superimposing infection were
the most likely causes of the acute appendicitis. Tuber-
culous appendicitis was diagnosed based on the report
of caseating epithelioid granulomas in a histopathologi-
cal examination of the resected appendix, together with
positive mycobacterial cultures from the sputum and
bronchial aspirate. The definite diagnosis of tuberculous
appendicitis requires identification of the causative
organism through culture or microbiological evaluation
of the resected specimen [5]. Caseating epithelioid gran-
ulomas could be reported in a number of fungal infec-
tions including histoplasmosis, cryptococcosis, and
coccidioidomycosis. Although the two latter fungi can

Figure 1 CT scan shows the typical radiological presentation of
miliary tuberculosis.

Figure 2 Histopathologic examination of the resected
specimen revealed epithelioid granulomas in sub-mucosa and
sub-serosa. Hematoxylin-eosin staining, 10 × 40 magnification.
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be detected on careful examination of a hematoxylin-
eosin stained specimen, histochemical stains such as
Grocott’s methenamine silver are used most often for
identification of these organisms (for review see [6]).
Therefore, the fungi infections should be considered in
differential diagnoses of TB when caseating necrosis is
seen, particularly in immunosuppressive patients.
Renal transplantation increases the risk of TB infec-

tion by nearly 50-fold compared to the normal popula-
tion [7]. Moreover, potential pre-disposing factors for
development of post-transplant TB include episodes of
rejection [5,8,9], diabetes mellitus [9,10], longer pre-
transplant period on hemodialysis [8], chronic liver dis-
ease, and co-existing infections [10]. In our patient,
however, no predisposing factor was found.
The gastrointestinal system is one of the least preva-

lent extra-pulmonary sites of TB (3%) which commonly
appears in ileocecal region. However, tuberculous
appendicitis is a very rare scenario [3]. Although reports
indicate an incidence of 0.1 to 3.0% for TB appendicitis
in all appendectomies [6,7], prevalence of gastrointest-
inal TB in renal transplant recipients varies between
0.2% and 0.6% [5]. Extension from the ileocecal region
and hematogenous spread are the major proposed
mechanisms of appendiceal TB [5]. In non-transplant
patients, abdominal pain is the most common present-
ing symptom of gastrointestinal TB [11]. However, gas-
trointestinal bleeding followed by fever and abdominal
pain was the most prevalent symptom in renal trans-
plant recipients with gastrointestinal TB [5]. Jarrett and
colleagues attributed these differences in presentation to
decreased inflammatory response in immune-compro-
mised patients [5]. In our case report, the sudden onset
of right lower quadrant abdominal pain was suggestive
of appendicitis. In addition, since the definite diagnosis
of tuberculous appendicitis is mainly based on the gran-
ulomatous lesions in post-surgical histopathological
examination, pre-operative diagnosis of tuberculous
appendicitis may not be clinically feasible [12,13].

Conclusion
Due to the widespread use of the potent immunosup-
pressant combinations in the transplant era, clinicians
should be familiar with unusual and rare presentations
of TB. Concomitant pulmonary TB and tuberculosis
appendicitis should be considered as a rare infectious
complication in renal transplant recipients.

Consent
Written informed consent was obtained from the patient
for publication of this case report and any accompany-
ing images. A copy of the written consent is available
for review by the Editor-in-Chief of this journal.
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