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Hemorrhagic cystitis is a diffuse inflammation of the mu-

cosa of the bladder, characterized by hematuria and burn-

ing upon urination. This might be caused by a variety of 

reasons, including undergoing chemotherapy (such as cy-

clophosphamide), radiation therapy, bladder cancer, cer-

tain viruses, urinary infections, and thrombocytopenia. 

There are no previous reports of hemorrhagic cystitis asso-

ciated with the use of tacrolimus. This is the first case of 

hemorrhagic cystitis due to tacrolimus for the treatment 

of rheumatoid arthritis. We describe a case of hemor-

rhagic cystitis with giant cells in a patient with rheumatoid 

arthritis treating with tacrolimus. Hematuria resolved 

spontaneously with discontinuation of the drug.
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Introduction

 Hemorrhagic cystitis (HC) is a diffuse inflammation of the 

mucosa of the bladder. It is characterized by gross hematuria 

and irritating voiding symptoms such as dysuria, with fre-

quency and urgency (1). The reasons behind this may include 

undergoing chemotherapy (such as cyclophosphamide), using 

drugs (such as atrovastatin, penicillin G), radiation therapy, 

bladder cancer, certain viruses, urinary infections, and throm-

bocytopenia (1,2). In particular, chemotherapy and radiation 

therapy are the cancer treatment modalities that account for 

the majority of the causes of this urologic emergency. 

Tacrolimus is useful for the treatment of rheumatoid arthritis 

(RA), but has several side effects. We describe the first case 

of HC, with giant cells, in a 73-year-old female patient with 

RA, who is being treated with Tacrolimus.

Case Report

 A 73-year-old woman was suffering from urinary frequency 

and gross hematuria for three days. The urine was pink-tinged 

with an occasional small clot. She was initially treated, em-

pirically, with sulfamethoxazole/trimethoprim for a presumed 

urinary tract infection, but showed no change in symptoms. 

She was referred for further urologic evaluation. The patient 

denied any prior urologic history, and did not have a history 

of smoking. She had been treated for RA and interstitial lung 

disease (ILD, Figure 1A) with corticosteroid and methotrexate 

(MTX, 10 mg/week), hydroxychloroquine (300 mg/day), and 

sulfasalazine (2.0 g/day) for four years. She had responded in-

adequately to above anti-rheumatic drugs and had relative 

contraindication of MTX and leflunomide due to ILD. Thus, 

she was treated with corticosteroid and Tacrolimus (3 mg/day) 

for one year. There was no change in other anti-rheumatic 

drugs, also any use of cyclophophamide. Her temperature was 

36.7oC, her blood pressure was 116/72 mm Hg, and her pulse 

rate was 85 per minute. A physical examination revealed mul-

tiple tender and swollen joins on both hands, feet, and the 

right knee. A high ESR of 45 mm/hr. (normal ＜20/ mm/hr.), 

C-reactive protein of 13.47 mg/L (normal ＜5 mg/L), and 
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Figure 1. Ground glass appearance of both lower lung fields on high-resolution CT of the lung (A). Cystoscopic examination of bladder 

showed erythematous mucosa (B) and atypical giant stromal cells in the lamina propria (arrows) showing enlarged, hyperchromatic, 

multilobulated nuclei were present on histological examination of cystoscopically biopsied bladder mucosal wall (C, H&E, ×200).

rheumatoid factor and anti-CCP antibody were positive. 

Urinalysis showed many RBC, per high power field, with 

proteinuria. Urine cultures and cytological evaluations of urine 

for malignancy were negative three times. Viral cystitis might 

be one of the most important differential diagnoses. However, 

immunologic tests for adenovirus, cytomegalovirus, herpes 

simplex viruses, and BK virus were all negative. Cystoscopic 

examination showed acutely diffuse, erythematous, in-

flammatory mucosa, and increased vascularity with fragile 

vessels (Figure 1B). The histological findings from the cys-

toscopically biopsied bladder mucosal wall showed the pres-

ence of atypical giant stromal cells in the lamina propria 

(arrows). These showed enlarged, hyperchromatic, multi-

lobulated nuclei (Figure 1C, H&E, ×200). There was no ulcer-

ation, with very few mast cells, arguing against a diagnosis 

of interstitial cystitis. The patient discontinued using 

Tacrolimus, but continued with the other medication for the 

treatment of RA. She was treated conservatively, keeping a 

Foley catheter in the bladder. Her hematuria resolved within 

two weeks of discontinuation of Tacrolimus. Results from uri-

nalysis at a six-month follow-up visit were negative. She has 

since been followed for 12 months, without the recurrence of 

hematuria with infliximab therapy, at the out-patient department. 

Her articular symptoms have improved.

Discussion

 The bladder is vulnerable to the adverse effects of many 

drugs because of its intimate exposure to toxins and drug me-

tabolites in the urine (3). One of the very rare adverse re-

actions to several drugs is HC. This results from damage to 

the bladder transitional epithelium and blood vessels by tox-

ins, drugs, viruses, radiation, or disease (1,2). This is a 

well-described complication of cancer treatment for patients 

undergoing hematopoietic stem cell transplantation, bone mar-

row transplantation, or rheumatic diseases. The most common 

cause of drug-induced HC is acrolein, a metabolite of the che-

motherapeutic agents, cyclophosphamide and isophosphamide 

(4). The bladder toxicity of cyclophosphamide is dose related 

and thought to be secondary to the reservoir's prolonged con-

tact time with acrolein. Several case reports have implicated 

penicillin as a cause of HC. Penicillin-induced HC is thought 

to be caused by an immune-mediated hypersensitivity, because 

urine frequently reveals eosinophilia (5). An isolated case of 

HC has also been reported with danazol use in a patient with 

hereditary angioedema, with unclear etiology (6), and atorvas-

tatin (7).

 Tacrolimus is a drug that suppresses the immune system and 

is used to prevent the rejection of transplanted organs. It ac-

complishes its immune-suppressing effects by inhibiting an 

enzyme (calcineurin) that is crucial for the multiplication of 

T-cells, which are vital to the immune process (8). It also has 

been used for the treatment of myasthenia gravis, lupus neph-

ritis, and ulcerative colitis. In addition, it was approved for 

RA patients who showed an inappropriate response to conven-

tional treatments. The most commonly reported adverse drug 

reactions (occurring in ＞10% of patients) are tremors, renal 

impairment, hyperglycemic conditions, diabetes mellitus, hy-

perkalemia, infections, hypertension, and insomnia. Renal and 

urinary adverse reactions include renal impairment, renal tubu-

lar necrosis, toxic nephropathy, and bladder and urethral 

symptoms. Although nephropathy and HC have been identi-

fied as possible (albeit very rare) adverse reaction to 

Tacrolimus (9), there has been no reported case of HC with 

giant cells, until now.

 RA is a systemic inflammatory disease, characterized by ex-

tra-articular organ involvement. Although the involvement of 
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renal and urinary systems in RA is rare, low-grade mem-

branous nephropathy, glomerulitis, vasculitis, and nephrotic 

syndrome due to secondary reactive amyloidosis, have all 

been described. Furthermore, three cases of massive hematuria 

due to bladder amyloidosis, in patients with RA, have been 

reported (10). However, in this case, cystoscopic biosy and 

histologic examination showed atypical stromal cells with en-

larged hyperchromatic multilobulated nuclei in the lamina 

propria. Therefore, we excluded bladder amyloidosis.

 HC has a heterogeneous clinical course that ranges from 

asymptomatic microscopic hematuria to massive bleeding ne-

cessitating blood transfusions, with or without obstructive re-

nal failure (1). Laboratory values of the coagulation profiles 

and platelet count were generally normal, and urine culture 

and immunologic tests for viral infections were negative (1). 

Cystoscopic findings reveal acutely diffuse inflammation as 

increased vascularity with fragile “corkscrew” vessels (1). HC 

grading system for severity evaluation has been proposed by 

Droller et al. (11). for hemorrhagic cystitis. Grade 0: no symp-

toms of bladder irritability or hemorrhage, Grade 1: micro-

scopic hematuria; Grade 2: macroscopic hematuria, Grade 3: 

macroscopic hematuria with small clots, Grade 4: massive 

macroscopic hematuria requiring instrumentation for clot 

evacuation and/or causing urinary obstruction. In this case, the 

patient was classified as Grade 3 due to gross hematuria with 

small blood clots, proteinuria, and urinary frequency without 

abnormalities of coagulation tests and urinary cultures. 

Although HC has been reported in worldwide marketing expe-

rience with Tarcolimus, the causal relationship to drug ex-

posure was not known. In addition, HC with giant cells has 

not been reported in association with the use of this drug, until 

now. It should be differentiated from radiation or chemo-

therapy-related atypia, sarcomatoid urothelial carcinoma, and 

primary bladder sarcoma (2).

 Giant cell cystitis presented atypical mononucleated, or mul-

tinucleated, stromal cells. These findings are common in the 

lamina propria of the bladder. In addition, these cells are com-

mon in routine biopsies without other evidence of cystitis 

(12). The nuclei are often irregular in size and shape and typi-

cally hyperchromatic. Mitotic figures are absent or rare. 

Similar cells may be seen in the lamina propria after radiation 

therapy and chemotherapy. One case of hemorrhagic cystitis 

revealed multinucleated and mononuclear giant cells in a pa-

tient with herpes simplex virus type 2 in the bladder mucosa 

(2).

 The management of HC is usually initiated by discontinuing, 

or reducing, the use of the drug responsible. Intensive intra-

venous hydration and forced diuresis can be used to dilute uri-

nary toxic metabolites, minimizing their toxicity. Intravesical 

instillation of formalin, alum, and prostaglandin E1 and F2, 

has been used to treat chemotherapy-induced HC (13). The 

systemic administration of conjugated estrogen, hyperbaric 

oxygen treatment, and the use of local yttrium aluminum gar-

net laser therapy, has been reported to be effective (1). In cas-

es of severe hematuria with clot formation and continuous 

bladder irrigation, using a Foley catheter in the bladder (until 

residual small clots are removed) is recommended to avoid 

urinary retention. Cystoscopic evacuation may be required for 

major clots that cannot be removed by irrigation (1). In cases 

of massive and life-threatening bleeding, surgical intervention 

such as cystectomy may be indicated. However, in cases of 

no obstructing blood clots, and if the patient is voiding well, 

hydration with careful observation may be the only treatment 

required. In this case, although the patient presented gross 

hematuria with blood clots, no obstructing blood clots were 

observed. Our patient’s condition was improved after stopping 

Tacrolimus, maintaining the conservative treatment with hy-

dration and keeping the Foley catheter in the bladder to avoid 

urinary retention by blood clot.

Summary

 Although there is lack of experimental and epidemiological 

evidence, it is possible that HC with giant cells can occur in 

RA during treatment with Tacrolimus. Thus, we propose the 

recognition of this casual relationship and early diagnosis, and 

suggest that prompt medical treatment is mandatory to avoid 

unnecessary investigations and improve the outcome.
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