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We describe the case of a boy who presented with 
abdominal Burkitt lymphoma; he had been regu-
larly using tacrolimus ointment 0.1% for severe 
recurrent atopic dermatitis for 7 years immedi-
ately prior to developing cancer. We present his 
medical history and review the current knowledge 
regarding a link between topical tacrolimus and 
malignancy risk.

Cutis. 2012;89:117-120.

Case Report
A previously healthy 11-year-old boy presented with 
decreased appetite, intermittent abdominal pain, and 
10-lb weight loss in the last month. An abdominal 
computed tomography scan revealed an ileocecal 
intussusception (Figure 1) and the child was referred 
to the pediatric surgical service for further manage-
ment. His medical history was relevant for recurrent 
severe atopic dermatitis of 7 years’ duration, which 
was treated with tacrolimus ointment 0.1% applied to 
the skin behind the ears, in the flexor creases of the 
elbows and knees extending to the flexor surfaces of 
the arms and legs, and to the skin immediately sur-
rounding the eyes. Topical tacrolimus was used on 
average twice daily for 3 to 4 days every 2 weeks for  
7 years prior to presentation. The child’s atopic 
dermatitis responded well to the tacrolimus each 
time it was used. We estimate that he had received  

approximately 12 to 15 doses applied to roughly  
10% of his body surface area monthly for 7 years. 
Otherwise, his medical history was unremarkable. 
There was neither a history of serious infections nor 
pertinent family medical history. 

The patient was stable on arrival. Vital signs 
included a temperature of 36.7°C, a regular pulse of 
115 beats per minute (reference range, 60–96 beats per 
minute), regular respirations of 30 breaths per minute 
(reference range, 14–22 breaths per minute), and a 
blood pressure of 129/73 mm Hg (reference range, 100–
120/60–75 mm Hg). The patient’s oxygen saturation 
was 97% on room air as measured by pulse oximetry. 
Height (162 cm; .95th percentile for age) and weight 
(52 kg; 90th–95th percentile for age) were appropri-
ate. The patient was well-developed, nondysmorphic, 
alert, oriented, and cooperative. We noted lichenified 
and somewhat hypopigmented skin around the eyes, 
behind the ears, and in the flexor surfaces behind 
the elbows and knees, consistent with chronic atopic 
dermatitis. Physical examination was most notable 
for abdominal tenderness and fullness localized to the 
right lower quadrant with diminished bowel sounds. 
There was no hepatosplenomegaly and the remain-
der of the physical examination, including heart, 
lung, and neurologic examinations, did not reveal 
any abnormalities. There was no abnormal lymphad-
enopathy, cyanosis, edema, petechiae, or ecchymoses. 
The white blood cell count was 10,400 cells/L
(reference range, 4500–11,000 cells/L; 65% seg-
mented neutrophils [reference range, 36%–74%]; 
24% lymphocytes [reference range, 14%–48%];  
8% monocytes [reference range, 4%–9%; 2% eosino-
phils [reference range, 0.5%–5%]; and 1% basophils 
[reference range, 0%–1%]), the hemoglobin level 
was 13.3 g/dL (reference range, 14.0–17.5 g/dL), the 
hematocrit was 38.5% (reference range, 41%–50%), 
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the mean corpuscular volume was 84 fL (refer-
ence range, 80–100 fL), and the platelet count was 
329,000/L (reference range, 150,000–350,000/µL). 
Electrolyte panel and liver function tests revealed 
no abnormalities; serum lactate dehydrogenase was 
137 U/L (reference range, 100–200 U/L) and serum 
uric acid was 1.3 mg/dL (reference range, 4.0– 
8.0 mg/dL). Total protein and albumin levels were 
low at 3.8 g/dL (reference range, 6.0–8.0 g/dL) and 
1.3 g/dL (reference range, 3.5–5.0 g/dL), respectively. 
Serum blood urea nitrogen and creatinine levels were  
7 mg/dL (reference range, 8–23 mg/dL) and 0.48 mg/dL 
(reference range, 0.6–1.2 mg/dL), respectively.

Because intussusception in older children fre-
quently is associated with diseases that require surgi-
cal intervention (eg, tumors, polyps), the patient was 
taken immediately to the operating room for abdom-
inal surgery. Laparoscopic exploration revealed a 
5.13432.5-cm mass involving the ileocecal valve 
that served as the lead point for the ileocecal intus-
susception. The tumor was resected en bloc along 
with the distal ileum, ileocecal valve, appendix, and 
proximal large intestine (Figure 2A). The mass was 
comprised of a monotonous population of atypical 
lymphocytes with frequent mitoses and scattered 
tangible body macrophages, which gave the typical 
starry sky appearance of Burkitt lymphoma within the 
ileocecal valve (Figure 2B). Immunohistochemistry 
and flow cytometry revealed a monoclonal 
lambda restricted B-lymphocyte population with 
markedly increased proliferation index (.95%)
(normal, ,5%) by MIB-1 staining (Figure 2C). Flu-
orescence in situ hybridization studies confirmed at  

(8;14)(q24;q32) IgH-Myc translocation. The tumor 
was negative for Epstein-Barr virus (EBV) by in situ 
hybridization testing, and serologic studies were 
negative for both EBV and cytomegalovirus. Fif-
teen associated lymph nodes removed at the time 
of surgery were found to be uninvolved by tumor. 
Together, the pathologic analysis was consistent with 
a diagnosis of localized ileocecal Burkitt lymphoma. 
The patient’s recovery was complicated by abdomi-
nal abscess and wound dehiscence, which were 
treated with prolonged antibiotic administration and 
optimal wound management. The patient’s malig-
nant staging workup, which included bone marrow 
aspiration and biopsy, cerebrospinal fluid exami-
nation, and computed tomography and positron 
emission tomography, was negative. Thus according 
to the Murphy staging criteria, the patient was diag-
nosed with completely resected stage II abdominal 
Burkitt lymphoma and was treated according to 
the Children’s Cancer Group Study CCG-5961 
(Group A) oncology protocol.1 He received his first 
dose of chemotherapy 10 days after surgery without 
complication and was subsequently treated with  
2 cycles of cyclophosphamide, doxorubicin, vincris-
tine, and prednisone (CHOP). He has since recov-
ered fully and is free of disease, now 20 months after 
diagnosis. The patient’s atopic dermatitis has abated 
and is now managed with skin moisturizers and judi-
cious topical steroid use. 

Comment
Burkitt lymphoma is a malignant neoplasm of lym-
phoid lineage.2 It is one of the most commonly 

Figure 1. Abnormal computed 
tomography showed transverse 
(A and B) and longitudinal (C) 
views of intussusception. Areas 
demonstrating the tumor and 
associated intussusception are 
indicated by the white arrow-
heads. Extension of ileocecal 
intussusception into the trans-
verse colon was noted (B).
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diagnosed non-Hodgkin lymphomas of childhood, 
occurring in at least 3 distinct clinical patterns: 
endemic, sporadic, and human immunodeficiency 
virus related. Endemic Burkitt lymphoma, typically 
presenting as fast-growing tumors of the jaw, occurs 
mainly in equatorial Africa and South America. 
Almost 95% of endemic Burkitt lymphoma isolates 
bear evidence of EBV incorporated into the tumor 
genome, establishing a clear link between this malig-
nancy and EBV. In contrast, the EBV genome is found 
in only 10% to 15% of cases of sporadic Burkitt lym-
phoma. Sporadic Burkitt lymphoma occurs in North 
American and European populations and presents 
mainly as extraosseous tumors, most often in the abdo-
men. Human immunodeficiency virus–related Burkitt 
lymphoma, presumably caused by T-cell deficiency, is 
EBV positive in up to 70% of cases. Thus EBV infec-
tion has a known association with Burkitt lymphoma, 
though this malignancy can occur independently of 
EBV.2 Epstein-Barr virus did not appear to play a role 
in our patient’s tumor, as no evidence of EBV was 
found in the tumor sample. 

Atopic dermatitis is a waxing and waning pediatric 
inflammatory skin disorder characterized by pruritus, 
risk for superinfection, and variable severity. Because 
of its tendency to involve multiple anatomic areas and 
to relapse, there is a great need for safe treatments that 
can be used repeatedly in children. For many patients, 
atopic dermatitis can be managed by avoiding known 
triggers and by optimizing skin hydration with topical 
emollients and prudent bathing practices. However, 
more severe or refractory disease, as in our patient, 
often requires more aggressive therapies. Immunosup-
pressive agents, especially those that interfere with  
T lymphocyte function, are particularly useful in con-
trolling recalcitrant disease, underscoring the central 
role of inappropriate immune activation in this disor-
der.3 Topical corticosteroids, often used as front-line 
agents, are highly effective but interfere with dermal 
collagen synthesis and thus can cause skin atrophy 
when used repeatedly in the same sites over time.4 For 
this reason, many practitioners prefer steroid-sparing 
topical agents in patients with atopic dermatitis that 
requires frequent treatment. 

Tacrolimus, isolated in the early 1980s from the 
broth of the soil fungus Streptomyces tsukubaensis, 
inhibits helper T cell function by interfering with 
the calcineurin signaling pathway.5 It has proven 
to be effective against a host of immune-mediated 
diseases including solid organ graft rejection, graft-
versus-host disease, and atopic dermatitis. However, as 
tacrolimus and other calcineurin inhibitors (eg, siroli-
mus, pimecrolimus) became more widely used, it was 
appreciated that patients, mainly solid organ trans-
plant recipients, taking regular intravenous or oral  

Figure 2. The freshly excised intussuscepted portion 
of the terminal ileum and proximal right colon demon-
strated a large tumor at the ileocecal valve (A). Histopa-
thology of the patient’s tumor showed the typical starry 
sky appearance of Burkitt lymphoma (B)(H&E, original 
magnification 3200) and strongly positive MIB-1 stain-
ing of the tumor (C)(original magnification 3400), indi-
cating a high rate of proliferation.
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preparations of these agents for long periods of time 
were at an increased risk for malignancies including 
skin cancers, lymphoproliferative disorders, and lym-
phomas.5 Because of these clinical observations, con-
cerns arose surrounding the safety of topically applied 
preparations of these drugs, especially in pediatric 
patients. At least 2 factors place children at higher 
risk for systemic immunosuppression from topically 
applied agents. First, children have a higher body 
surface area to body mass ratio, which favors more 
systemic absorption. Second, the epidermal barrier 
is most permeable in childhood6 and in inflamma-
tory conditions such as atopic dermatitis.7 Although 
it is likely that the majority of children who are 
treated with topical calcineurin inhibitors have very 
low systemic absorption, as measured by serum drug 
concentration,8 there is at least 1 documented report 
of a child with particularly widespread atopic derma-
titis treated with tacrolimus ointment who demon-
strated serum levels of tacrolimus approaching those 
obtained in transplant patients taking oral tacrolimus 
for control of graft rejection.9 In 2006, the US Food 
and Drug Administration issued a black-box warning 
regarding the long-term safety of topical calcineurin 
antagonists and recommended that patients with 
inflammatory skin disorders use these agents only 
for short periods of time and in the minimal amount 
required to control symptoms. The US Food and 
Drug Administration also cautioned against the use 
of topical calcineurin inhibitors in children younger 
than 2 years or in individuals with preexisting immu-
nodeficiency.10 Several retrospective clinical studies 
suggest that topical tacrolimus is safe for use and does 
not increase risk for malignancy in most children.11-16 
However, there have been no large-scale randomized 
trials designed to carefully determine if application 
of the drug to a large amount of body surface area 
repeatedly over time in children is associated with 
systemic immunosuppression and subsequent risk 
for infection or malignancy. Although we realize 
that many cases of pediatric Burkitt lymphoma are 
sporadic and random, our patient’s regular exposure 
to tacrolimus ointment 0.1% applied to a substantial 
body surface area of inflamed skin for 7 years’ dura-
tion immediately prior to his presentation of abdomi-
nal pain raises the possibility that tacrolimus use may 
have contributed at least in part to the development 
of malignancy in his case. Although it would likely 
require a large number of patients to be adequately 
powered, a randomized controlled study investigat-
ing factors such as patient age, extent of body surface 
area involved, formulation (cream vs ointment), and  
dosing patterns would be of great benefit in deter-
mining the safety of regular topical calcineurin use 
in children. 
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