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Background: Ulcerative colitis (UC) is a chronic, relapsing progressive inflammatory immune disease. There is still no cure for it. 
Even worse, UC may predispose patients to opportunistic infections, and several extra-intestinal manifestations (EIMs) and comorbid
ities may antedate, occur with, or postdate the onset of UC, which may increase the mortality risk. But case reports of UC patients 
simultaneously concomitant with opportunistic infection, EIM, and comorbidity are extremely rare.
Case Presentation: We report a case of 51-year-old male patient with incipient UC accompanied by cytomegalovirus (CMV) 
infection and bullous Sweet’s syndrome (bSS, a cutaneous EIM of UC) after treatment with oral mesalazine and prednisolone for 3 
weeks. After clearance of the CMV infection by using ganciclovir, the patient was administered two cycles of infliximab to cure UC 
and bSS; however, he developed acute myeloid leukemia (AML) a month later and died after two cycles of chemotherapy.
Conclusion: Based on this rare case of UC concomitant with CMV infection, bSS and AML, we recommend that it is important to 
distinguish between an acute UC flare and opportunistic infections, especially in patients receiving immunosuppressive therapy, and 
monitor EIMs and comorbidities timely. Particular attention should be paid to cancer surveillance. Clinicians should be mindful of 
these facts to adopt optimal therapeutic options to address all aspects of UC. Early initiation of biological therapy may be of benefit to 
patients with newly diagnosed severe UC.
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Introduction
Ulcerative colitis (UC), is a subtype of chronic recurrent and remitting inflammatory bowel disease (IBD). The burden of 
UC is rising substantially worldwide. The incidence of UC is much higher in Western developed countries than in 
Eastern developing countries; however, it has risen rapidly in East while plateauing in West.1 UC can be observed across 
all age groups, with similar incidence between men and women.2,3 At present, the treatment of UC mainly includes 
5-aminosalicylates, corticosteroids, immunosuppressants, biologics, and oral small-molecule therapies.4. Reportedly, 
a genetic predisposition and/or exposure to environmental risk factors, which trigger an aberrant immune response to 
enteric commensal microbes, are implicated as etiopathogenetic contributors.5 UC mainly affects the intestinal tract, and 
patients present with symptoms of bloody purulent diarrhea, increased frequency of bowel movements, and lower 
abdominal pain. However, organs other than the intestinal tract may occasionally be involved, which represent extra- 
intestinal manifestations (EIMs) of UC. EIMs most commonly include disorders of the joints, skin, eyes, and other 
organs such as the liver, lung, and pancreas, and EIMs may occur before or after diagnosis of UC.6 These factors tend to 
significantly affect patients’ quality of life. In addition to EIMs, UC is associated with several comorbidities, such as 
hematological disorders. Diagnosis and treatment of UC accompanied by comorbidities is challenging, and this condition 
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increases the morbidity and mortality rates of patients with UC and significantly affects patients’ quality of life and the 
economic burden of the disease.7

Treatment (For example, administration of corticosteroids, biologics, or immunosuppressive agents), nutritional 
compromise, and/or underlying immune deficits result in immunosuppression in patients with UC, with a consequent 
increase in the risk of opportunistic infections.8 Common opportunistic infections in UC include bacterial (tuberculosis, 
Clostridium difficile, pneumococcal, and listeriosis), fungal (cryptococcosis, Pneumocystis jirovecii, and candidiasis), and 
viral infections (herpes simplex virus, cytomegalovirus [CMV], and Epstein–Barr virus).9 Opportunistic infections often 
aggravate UC symptoms and affect clinical treatment effects. Therefore, prompt initiation of treatment is warranted in 
patients diagnosed with UC accompanied by opportunistic infections.

We report a rare case of UC patient accompanied by CMV infection, bullous Sweet’s syndrome (bSS, a cutaneous 
EIM), and concomitant acute myeloid leukemia (AML), together with a literature review. This study was approved by the 
Institutional Review Board for Clinical Research of the Affiliated Hospital of Jining Medical University, and written 
informed consent was obtained from each patient prior to study enrollment.

Case Description
A 51-year-old man with an unremarkable medical history was admitted to a local hospital on January 7, 2022, for 
management of sudden onset of diarrhea and bloody purulent stool. Following comprehensive history-taking, physical 
examination, and blood tests, he underwent colonoscopy, which revealed mucosal erythema, edema, granular changes, 
and multiple small mucosal ulcerations, and he was diagnosed with UC (Figures 1A–D). The patient was administered an 
unknown dosage of oral mesalazine and prednisolone for 3 weeks; diarrhea gradually resolved, and examination showed 
fewer pus cells and lesser quantity of blood in the stool. However, on January 28, diarrhea and bloody purulent stool 
suddenly worsened without any apparent cause. Repeat colonoscopy performed to further evaluate intestinal mucosal 
inflammation revealed several round, large, and oval deep ulcers throughout the colon (Figures 1E–H). The patient was 
transferred to our hospital the same day for further evaluation and treatment.

He denied a history of any other disease and drug abuse or food allergies. Physical examination showed mild 
tenderness in the left lower quadrant of the abdomen without any other remarkable signs. With regard to his family 
history, the patient’s parents died of esophageal and gastric cancer. Table 1 summarizes the laboratory data obtained on 
the day of admission. The patient showed an elevated erythrocyte sedimentation rate (ESR, 60 mm/hour) and elevated 
serum C-reactive protein (139.75 mg/dL), interleukin (IL)-6 (516.8 pg/mL), and IL-17A (31.27 pg/mL) levels, with 
hypoalbuminemia (serum albumin [Alb] 27.8 g/L) and a low platelet count (78 × 109/L), suggestive of severe acute 

Figure 1 Total colonoscopy images. (A–D) First procedure performed on January 9, 2022, showing mucosal redness, edema, granular change, and multiple small mucosal 
ulceration. (E–H) Second procedure performed on January 28, 2022, showing multiple deep oval ulcers (arrows).
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inflammation. The CMV-immunoglobulin (Ig) G was 178.0 U/mL, and CMV-IgM measured 26.0 U/mL, with quantifica
tion of CMV DNA in plasma at 4.46◊103 copies/mL, which indicated active CMV infection in this patient with UC. We 
did not detect the antinuclear factor, Epstein–Barr virus, tuberculosis, C. difficile, or stool bacterial infection. Abdominal 
computed tomography (CT) revealed a thickened colonic wall with pericolonic exudates (Figure 2).

Based on these findings, the patient was diagnosed with severe primary UC involving the entire colon accompanied 
by CMV infection and hypoproteinemia. Intravenous ganciclovir (0.5 g/day) was initiated with continued oral mesalazine 
(4.0 g/day) and prednisolone (50.0 mg/day) along with levofloxacin, probiotics, and other symptomatic and supportive 
treatment. We recommended Alb infusion therapy; however, the patient refused this treatment based on cost concerns. 
The patient’s bloody purulent diarrhea gradually improved following the aforementioned treatment.

On the 6th day of admission, the patient had well-delineated, erythematous, and mildly tender plaques across the face, 
neck, trunk, arms, and hands, accompanied by fever (Tmax 38.5°C) (Figure 3A). We initiated oral ebastine (10.0 mg/day) 
with local application of mometasone furoate cream. Owing to fever, levofloxacin was switched to intravenous 
cefoperazone-sulbactam (3.0 g/12 hours) as intensive anti-infection therapy. However, the skin lesions extended and 
worsened with partial coalescence, accompanied by bullae or blister formation over the following 5 days (Figure 3B and 
C). Considering the clinical findings, we diagnosed these lesions as those of SS. The Following a Dermatology 
consultation, thalidomide (100.0 mg/day) was added to the patient’s regimen on February 6 to suppress an abnormal 
immune response. Simultaneously, we obtained blister secretions for culture studies; however, no abnormalities were 
detected. The patient’s fever persisted, and laboratory test results showed an elevated white blood cell count of 12.21 × 
109/L, decreased platelet count of 73 × 109/L, anemia with serum hemoglobin 97.0 g/L, ESR of 82 mm/hour, and serum 
Alb of 29.1 g/L. Physical examination showed no oral or genital mucosal ulcer or erythema. Therefore, we consulted the 
Infectious Disease Department, and antibiotic therapy was switched to intravenous impenem and cilastatin sodium (0.5 g/ 

Table 1 Laboratory Test Results of the Baseline and Follow-Up of the Patient

Date WBC RBC Hb PLT ALT ALB CRP ESR PCT CMV-DNA

01.28.2022 6.63 3.45 112 78 38.8 27.8 140 139.57 0.88 NA
02.02.2022 12.21 3.05 97 73 54.8 29.4 148.26 60 1.325 4.46 ×103

02.07.2022 9.67 2.62 83 72 143.7 29.1 76.84 70 0.723 7.41×102

02.11.2022 6.12 1.93 62 75 118.2 28.2 34.39 82 0.318 Not detected
02.14.2022 6.14 2.23 71 88 81.9 26.2 14.89 57 0.144 Not detected

02.24.2022 4.63 2.45 81 98 52.6 28.4 15.03 66 0.153 NA

03.30.2022 6.38 1.97 74 39 39.9 30.2 27.70 106 0.155 NA

Abbreviations: WBC, white blood cell (×109 /L); RBC, red blood cell (×1012/L); Hb, hemoglobin (g/L); PLT, platelet (×109 /L); ALT, alanine 
transaminase (U/L); ALB, albumin (g/L); CRP, C-reactive protein (mg/L); ESR, erythrocyte sedimentation rate (mm/H); PCT, procalcitonin (ng/ 
mL); CMV-DNA, cytomegalovirus DNA (copies/mL).

Figure 2 Abdominal CT scan findings. Image showing diffuse thickening of the colonic wall of ascending and descending colon (A) and sigmoid colon (B) (arrows), likely 
secondary to inflammation. 
Abbreviation: CT, computed tomography.
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6 hours). We performed metagenomic sequencing of genomic DNA extracted from whole blood for pathogen detection, 
which revealed no abnormality.

The patient showed defervescence on February 8, and repeat CMV DNA quantification in blood, urine, and stool 
showed negative results, which indicated clearance of active CMV infection. Therefore, the patient was administered 
intravenous infliximab (IFX, 300.0 mg), and we discontinued oral administration of mesalazine and thalidomide, as well 
as intravenous antibiotic therapy, and oral prednisone was tapered at 5 mg/week. The patient was discharged one week 
later and had no abdominal pain or bloody purulent stool, with significantly improved skin lesions (Figure 4A).

Two weeks later, the patient returned to our hospital for a second course of IFX. He was asymptomatic; the original skin 
lesions had subsided (Figure 4B), and he underwent routine blood tests (Table 1). His serum hemoglobin level was 81.0 g/L, 
red blood cells (RBCs) 2.45 × 109/L, with a low platelet count (98.0 × 109/L). He received the second course of IFX 
(300.0 mg). During follow-up, he was prescribed prednisolone 30.0 mg/day, which was gradually tapered to 7.5 mg/day.

A month later on March 30, the patient was rehospitalized for the third course of IFX. He was asymptomatic, and 
residual pigmentation was observed at the site of the original skin lesions, with no new eruption (Figure 4C). Table 1 
summarizes routine blood test results. Microscopic examination showed 4.0% primitive immature cells with fine 
chromatin and nucleoli identified in some cells and tear-like RBCs and rarely platelets, which was highly suggestive 
of leukemia. Therefore, the patient was immediately transferred to the hematology department for further evaluation. 
Bone marrow aspirate smear evaluation revealed significant active granulocytic hyperplasia with 34.0% myeloid 
primitive cells. Flow cytometry of the bone marrow aspirate showed 13.48% immature myeloid cells (blasts) positive 
for CD117, CD13, and CD38 but negative for CD34, CD14, CD15, and HLA-DR expression. Next-generation sequen
cing analysis of genomic DNA extracted from the bone marrow revealed mutations of the NPM1, TP53, TET2, and 
DNMT3A genes, which indicated poor prognosis. Based on these results, the patient was diagnosed with AML and was 
administered combination chemotherapy using the homoharringtonine, cytarabine, and granulocyte colony-stimulating 

Figure 3 Photographs showing skin lesions on the patient’s arms, neck, and chest. (A) Initial Purple-erythematous infiltrating skin plaques on a photograph obtained on 
February 3. (B and C) Photograph obtained on February 6 (B) and on February 8 (C) showing progression of the skin lesions, presenting with bullous, papulovesicular, and 
pustular skin lesions.
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factor regimen, and steroids were withdrawn. The patient developed severe bacterial and fungal infections during 
chemotherapy; however, stool test results were unremarkable, and skin lesions did not recur.

Re-examination of the bone marrow aspirate following a chemotherapy cycle showed no remission; therefore, the 
chemotherapy regimen was switched to include chidamide, venetoclax, and azacitidine. On June 14 (<3 months after 
AML onset), the patient was rehospitalized for evaluation of high fever and died of ventricular fibrillation and 
cardiopulmonary arrest the following day.

Discussion
UC is a chronic inflammatory disorder of the colon characterized by an exaggerated systemic immune response.10 Therefore, 
immunosuppressants that temper the host inflammatory response serve as the cornerstone of UC therapy. However, these 
medications are known to predispose patients to opportunistic infections.11,12 Notably, UC is associated with several comorbid
ities and EIMs, which is attributable to potential genetic risk factors, environmental factors, and immune disorders.2,13–15 We 
report a case of UC accompanied by CMV infection, bSS, and concomitant AML. CMV, a ubiquitous double-stranded DNA 
virus that belongs to the Herpesviridae family remains latent within the host hematopoietic cells under normal conditions. 
However, this virus may undergo reactivation and trigger systemic infections in immunocompromised hosts.16,17 The first case 
report on CMV infection in UC was described in 1961.18 Since then, the correlation between CMV infection and UC has been 
reported in a wide range of studies. In UC, mucosal inflammation and T helper cell 2 type cytokines (interleukin [IL]-5, IL-6, and 
IL-13), together with immunomodulatory agents may favor CMV reactivation within the gut, with consequent aggravation of 
mucosal inflammation and impaired steroid efficacy.19 Some authors have reported a 25.0–30.0% prevalence of CMV infection 
among patients with UC.20–22 On the other hand, CMV infection may play a role in exacerbating the severity of UC, evidenced by 

Figure 4 Photographs showing clinical remission of skin lesions after administration of IFX. (A) Skin lesions observed after the first cycle of IFX treatment. (B) Lesions 
observed before administration of the second cycle and, (C) Before administration of the third cycle of IFX therapy. 
Abbreviation: IFX, infliximab.
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a higher prevalence of endoscopically severe UC in CMV infected patients compared to non-infected patients.23 Therefore, it is 
important to differentiate between UC flares and CMV infection. CMV infection is diagnosed based on histopathological 
evaluation, serological tests for IgM and IgG, the CMV DNA viral load in the blood or intestinal tissue, and CMV pp65 
antigenemia assays.24 Management of patients with UC and concomitant CMV infection includes administration of antiviral 
agents (For example, ganciclovir and foscarnet).25 High serum CMV-IgM and CMV-DNA levels favored diagnosis of CMV 
infection in our patient with UC. Moreover, ganciclovir treatment was effective in this case. It is now well established that 
corticosteroids and immunomodulators are associated with increased risk of CMV reactivation in UC.26,27 Conversely, 
biotherapy against TNF-α such as infliximab or adalimumab does not increase the risk of CMV reactivation.28 CMV infection 
in this patient may be attributable to an immunocompromised state secondary to previous corticosteroid treatment. And we 
wonder that the initial application of biological agents against TNF-α may circumvent CMV infection.

SS, also termed “acute febrile neutrophilic dermatosis”, is a rare type of cutaneous EIM associated with UC, and presents 
as an abrupt onset of painful erythematous plaques or nodules, often with fever and elevated inflammatory markers, with 
histopathological evidence of neutrophil-rich infiltrates without vasculitis.29,30 SS may be associated with pro-inflammatory 
signals in UC, which could activate neutrophils in the skin, such as TNF-α and IL-8.31,32 SS often occurs alongside UC 
diagnosis and correlates with active UC, thus, it can signal a UC diagnosis early. Similarly, reassessment for disease activity in 
known UC is essential once SS occurs.33 bSS is quite an uncommon clinical variant of SS, with bullous and blisters. Only 
a few cases of bSS associated with UC have been described.34–36 Corticosteroids and TNF-α inhibitors have demonstrated 
efficacy in treating SS in UC, and the resolution of bullous lesions does not result in scars.33 In addition to its association with 
IBD, bSS can be associated with infections. Investigations did not reveal any pathogen in the blister secretion or in whole 
blood, which therefore ruled out infection in our patient. As a limitation, we did not perform the skin biopsy because rejection 
of the patient, which will be helpful for better diagnosis. However, based on the typical clinical presentation of skin lesions and 
their parallel to intestinal disease activity, we considered them most likely bSS associated with UC.

AML, a well-known hematological malignancy, is a heterogeneous clonal disorder of hematopoietic progenitor cells 
that lose their ability to differentiate normally and fail to respond to normal regulators of proliferation, which leads to fatal 
infection, bleeding, or organ infiltration.37 Previous studies have reported that the risk of AML among patients with UC is 
higher than that in the general population.38,39 However, few studies have reported the incidence and outcome of AML in 
the UC population. We searched the PubMed database for English articles, reviews, and case reports using the following 
words: “Acute Myeloid Leukemia”, “AML”, “leukemia and inflammatory bowel disease”, and “myeloid leukemias and 
autoimmune disorders;” however, our search yielded only 13 cases of AML in patients with UC (Table 2).38,40–43 The latent 
period between UC and AML ranges from 1 year to three decades. Our patient was diagnosed with AML < 3 months after 
diagnosis of UC, which is the shortest interval between the diagnosis of the two diseases to date.

Table 2 Summary of 13 Cases of AML in Patients with UC

Case Sex/ 
Age

Type of AML Interval from  
UC to AML (Years)

Therapy Outcome References

1 M/22 M3 3 Azulfidine/ prednisolone Death [38]
2 F/51 M3 37 Steriod Death [38]

3 F/50 M3 1 Steroid Death [38]

4 F/57 M3 20 Azulfidine/ prednisolone NA [38]
5 M/47 M3 10 NA Death [38]

6 M/74 M3 10 Sulphasalazine NA [40]

7 M/20 M3 5 NA NA [40]
8 M/43 M3 10 NA NA [40]

9 F/53 M5 19 Sulfathalidine/ hydrocortisone NA [41]

10 M/73 Unclassified 31 Sulphasalazine Death [42]
11 M/62 Unclassified 8 Sulphasalazine/ prednisolone Death [42]

12 M/80 M4 14 Sulphasalazine/ prednisolone Death [42]

13 M/23 M3 2 Sulphasalazine/ prednisolone Death [43]
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The hypothetical association between UC and AML is mainly attributable to immune dysfunction and the iatrogenic effect of 
UC medications such as thiopurines, methotrexate, and biological agents.44,45 NK cell function is decreased in both UC and 
AML. Impaired immune surveillance function in UC increases the immune escape of malignant hematopoietic cells, leading to 
hematopoietic malignancy (eg, AML, CMML and lymphoma).46,47 Tumor necrosis factor (TNF)-α can inhibit the growth of 
human leukemia progenitor cell colonies and various leukemic cell lines; therefore, anti-TNF-α agents may serve as triggers in 
patients with a genetic predisposition to some hematological malignancies.48 Studies have reported AML in patients with 
Crohn’s disease or other immune diseases, who received anti-TNF-α agents (For example, adalimumab and IFX).49–51 Despite 
the close temporal association between IFX exposure and AML in our patient, we could not conclusively establish a causal 
association. Because our patient received only two short cycles of IFX therapy (total dose 600.0 mg). Many other underlying 
factors may affect AML development. Our patient had gene mutations including those observed in the TET2, and DNMT3A 
genes, which are frequently detected in AML and may also be associated with UC. Studies have shown that TET2 loss is 
associated with elevated cytokine/chemokine levels, which results in increased susceptibility to colitis.52 Additionally, TET2, 
which is involved in pre-mRNA splicing, is associated with UC.53 A recent study reported that DNMT3A could induce 
enterocyte barrier dysfunction to facilitate the interaction between enterocytes and B cells, which promotes UC progression.54 

Notably, researchers have observed that DNMT3A was the most frequently mutated gene in patients with IBD associated with 
hematological malignancies.55 Thus, we hypothesized that patients with UC and concomitant AML may share a genetic 
predisposition. However, this hypothesis remains untested.

Limitation
There were no pathological images of intestinal mucosa biopsy under colonoscopy, which were done in another hospital, 
and we have no access to obtain them.

Conclusion
To our knowledge, this is the first report that describes a case of UC accompanied by CMV infection, bSS, and 
concomitant AML detected <3 months after diagnosis of UC. Based on our observations of the patient’s clinical 
course and subsequent diagnosis and treatment, following are the key findings of this study: (a) 
Immunosuppressive therapy is beneficial in patients with UC; however, it is associated with several adverse 
effects. Therefore, close monitoring for opportunistic infections is important. (b) Early initiation of biological 
therapy may be useful for young patients with newly diagnosed severe UC. (c) Further researches focused on 
common immune pathway and genetic locus is warranted to gain deeper insight into the pathogenesis and 
treatment of UC concomitant with leukemia. Cancer surveillance is essential to closely monitor patients with UC.
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