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CMV Colitis: A Rare Complication of Azacitidine and
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Abstract: Herein, we present a case of cytomegalovirus (CMV) colitis that occurred after two cycles
of azacitidine and venetoclax in a 64-year-old woman affected with acute myeloid leukaemia (AML)
secondary to a previous diagnosis of a hypoplastic myelodysplastic syndrome (hypo-MDS). This
patient never had detectable CMV viraemia, and there was no evidence of immune deficiency that
could justify this opportunistic infection. Additionally, this is most likely the first report describing
CMV colitis in a patient treated upfront with azacitidine and venetoclax.
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1. Introduction

Cytomegalovirus (CMV) reactivation is a common infective complication following
haematopoietic stem cell transplant (HSCT). In both autologous and allogeneic settings,
the estimated incidence of it ranges between 12% and 37%, respectively [1].

CMV reactivation and disease in the non-transplant setting for malignant blood
diseases is quite uncommon, with few data available. Risk factors for CMV reactiva-
tion/disease include advanced disease, poor performance status, and the use of high-dose
steroids, fludarabine, alemtuzumab (antiCD52 monoclonal antibody), bortezomib (protea-
some inhibitor), and rituximab (anti-CD20 monoclonal antibody) [2].

Azacitidine (a hypomethylating agent) and venetoclax (anti-BCL2 molecule) are not
commonly associated with opportunistic infections including CMV [3]. Indeed, this combi-
nation is offered to elderly or unfit patients affected with high-risk myeloid neoplasms.

Here, we present a case of CMV colitis following treatment with azacitidine and
venetoclax for acute myeloid leukaemia (AML). While reviewing the literature, we found
only one prior case report mentioning the occurrence of CMV colitis following azacitidine
single-agent administration [4]. However, it is important to highlight that CMV reactiva-
tion/disease is most likely an under-diagnosed condition in AML settings before HSCT,
as previously reported [5]. Even if this is a rare complication, it is worth highlighting that
CMV colitis arising post-chemotherapy has been reported previously, as shown in Table 1.
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Table 1. Cases of CMV colitis arising post-chemotherapy.

Numbers of

Cancer Type CMV CMV Previous Chemotherapy Regimen Cycles of
Author (Solid vs. Colitis Viraemia Transplant during the CHV Egiso de Chen{o to CMV CMV-Death
Haem) (Yes/No) (Yes/No) (Yes/No) & P Reactivati
eactivation
Teraishi F [6] Solid Yes NOt No 5—FU,.Leucovor1n, 1 not available
available Irinotecan
Chuang TM [7] Haem Yes No No Dasatinib Not available No
Bossa F [8] Solid Yes NOt No Ipilimumab Not available Not available
available
Van Den . Not . .
Brande | [9] Solid Yes available No 5-FU, docetaxel, Cisplatin 1 No
Hayashi H [10] Solid Yes NOt No Uracil-tegafur Not available No
available
An]J[11] Haem Yes NOt No Cytarabine, Mitoxantrone 1 No
available
N Rituximab-
ot Cyclophosphamide-
Polprasert C [12] Haem Yes available No Vincristine-Prednisolone 8 No
Rituximab,
Not Cyclophosphamide,
Nomura K [13] Haem Yes available No Adriamycin, Vincristine, 6 No
Prednisolone
Matthes T [14] Solid Yes Yes No Cisplatin, Etoposide 1 No
Case Jr R [15] Solid Yes Yes No Capecitabine 3 No
Khan R [4] Haem Yes NOt No Azacitidine 5 No
available
Current case Haem Yes no N Azacitidine + venetoclax 2 No

2. Case Presentation

A 64-year-old woman affected with AML secondary to a previous diagnosis of hypo-
MDS presented to the emergency department with a recent onset of bloody diarrhoea,
together with abdominal cramps, decreased appetite, and a 10 kg weight loss, after receiv-
ing two cycles of induction chemotherapy with azacitidine and venetoclax. Previously, she
had two admissions for neutropenic sepsis after cycles one and two of chemotherapy, as a
result of which she received piperacillin/tazobactam. When she was initially diagnosed
with hypo-MDS in 2017, the patient was first treated with a ciclosporin single agent for
nine months which was then stopped due to lack of response. After stopping ciclosporin
(April 2019), she was on regular red cell transfusion due to the patient’s refusal of allo-
geneic stem cell transplantation. Eighteen months following the failure of ciclosporin, her
disease progressed to AML, and therefore, she was started on azacitidine and venetoclax as
induction chemotherapy.

At the onset of diarrhoea, her vital signs were stable, but she looked frail and dehy-
drated. She was not pale or jaundiced. Her respiratory and cardiovascular examinations
were within normal limits. She had epigastric tenderness on abdominal examination
without peritoneal signs.

Her initial laboratory investigations included haemoglobin 101 g/L, platelet 404 x 10"9/L,
white blood cells 7.79 x 10°9/L (complete blood counts with differentials are provided in
Table 2), and c-reactive protein (CRP) 53 mg/L. The renal functions, liver function tests,
and thyroid function tests were all within normal limits.
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Table 2. Complete blood counts.

CBC Component Result Reference Range
White cell count 7.79 x 10M9/L 4.00-11.00 x 10"9/L
Neutrophils 5.74 x 1079/L 2.2-6.3 x 10"9/L
Lymphocytes 0.75 x 1079/L 1.3-4.0 x 10"9/L
Monocytes 0.58 x 1079/L 0.2-1.0 x 10"9/L
Basophils 0.05 x 10"9/L 0-0.1 x 10"9/L
Eosinophils 0.68 x 1079/L 0-0.4 x 10M9/L
Haemoglobin 101 g/L 115-155g/L
Platelet 404 x 109/L 150-450 x 10"9/L

Her stool was tested for invasive bacterial infections including Shigella, Salmonella,
and E. coli 0157, which were all negative. It was also negative for C. difficile toxins.
The test results were negative for faecal adenovirus DNA and norovirus RNA, and no
cryptosporidium was found on Ziehl-Neelsen staining. Faecal calprotectin test was ele-
vated at 2260 ng/g (normal < 50 ng/g). The full panel of the stool test is summarised in
Table 3 below.

Table 3. Stool test panel.

Faecal Virology Test

Faecal adenovirus DNA Negative
Astrovirus Negative
Norovirus Negative
Sapovirus Negative
Rotavirus Negative

Faecal Bacteriology Test

Salmonella Not isolated
Shigella Not isolated
Campylobacter Not isolated
E. coli 0157 Not isolated
Clostridium difficile toxin Negative

Faecal Parasitology Test

Cryptosporidium ZN stain Not seen

Marker for Inflammatory Bowel Disease

Faecal Calprotectin level 2260 [<50 ug/g]

A CT scan abdomen pelvis with contrast was performed, and the findings of diffusely
marked bowel wall thickening and mucosal hyperenhancement were in agreement with
a diagnosis of pancolitis (Figure 1). A sigmoidoscopy was carried out, leading to the
findings of continuous superficial inflammation and superficial aphthous ulcers in the
colon (Figure 2). Biopsies were taken in series to rule out CMV colitis.

CMYV DNA level was also tested from the blood, which was found to be negative.

2.1. Differential Diagnosis

Given that the patient had a previous history of antibiotic use, C. difficile colitis was
believed to be the most likely cause, but her stool was negative for C. difficile toxins. A
multistep approach was used while testing for C. difficile as per our institution’s policy.
This included enzyme immunoassay testing for both C. difficile glutamate dehydrogenase
(GDH) and toxins A and B.
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While GDH testing has a high sensitivity (100%), it cannot distinguish between tox-
igenic and non-toxigenic strains [16]. It is used together with toxin A and B enzyme
immunoassay which has a high specificity (92% to 98%) [17]. The stool sample for our
patient tested negative for both GDH and toxins A and B, thus confidently ruling out C.
difficile infection.

Figure 1. (A) Selected coronal CT image, acquired in the portal venous phase, shows marked bowel
wall thickening and mucosal hyperenhancement in the ascending colon (blue arrow), descending
colon (orange arrows), and sigmoid colon (green arrow), in agreement with the diagnosis of active
multifocal colitis; (B) selected axial CT image, acquired in the portal venous phase, shows marked
bowel wall thickening and mucosal hyperenhancement in the hepatic flexure of the large bowel (blue
arrow) and splenic flexure of the large bowel (orange arrow), in agreement with the diagnosis of
active multifocal colitis; (C) selected axial CT image, acquired in the portal venous phase, shows
marked bowel wall thickening and mucosal hyperenhancement in the descending colon (orange
arrow), in agreement with the diagnosis of active colitis.
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Figure 2. From mid-descending colon to rectum (A-F): There was a continuous superficial inflamma-
tion. Loss of vascular pattern occurred throughout. Aphthous ulcers were seen but only superficially.

Infective causes were ruled out with the stool tested negative for invasive bacterial
and viral pathogens. Although the patient was not considered to be severely immunocom-
promised, a biopsy taken from the colon was still tested for CMV.

The high faecal calprotectin and findings of sigmoidoscopy pointed towards inflam-
matory bowel disease (IBD) as a possible cause.

2.2. Treatment, Outcome, and Follow Up

The patient’s symptoms did not improve on supportive therapy alone, and consid-
ering the findings suggestive of IBD (together with the absence of CMV in the peripheral
blood), she was started on intravenous methylprednisolone 20 mg once daily (od) and oral
budesonide 3 mg three times daily (tds). She had improvement in the frequency of her
diarrhoea and a slight increase in dietary intake after a few days of steroid therapy.

One week later, despite the presence of anti-inflammatory therapy, she still reported
bloody diarrhoea, although the frequency was decreased. Her biopsy was reported at
that time with findings of diffuse active/chronic colitis with cryptitis and crypt abscess
formation. Features of chronicity (such as crypt architectural distortion or a basal lympho-
plasmacytosis) were not prominent. No granulomas were identified. Inmunohistochemical
stain for CMV was positive in scattered cells, and a number of herpes viral inclusions were
noted in glandular epithelial cells. These findings were in agreement with a diagnosis of
CMYV colitis. She was started on intravenous ganciclovir for 14 days in total and steroid
treatment was discontinued.

After completing the course of ganciclovir, there was an improvement in symp-
toms and performance status. She had a repeat sigmoidoscopy which showed improve-
ment in colitis (Figure 3), with subsequent biopsies confirming the resolution of the
viral complication.
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Figure 3. From rectum to splenic flexure (A-D): findings of proctocolitis, however, improved com-

pared with previous sigmoidoscopy.

Given that complication, she was not considered fit enough for further chemotherapy
and eventually for an allo-HSCT. She is now having regular follow-ups with the possibility
of chemotherapy in case of relapse. A timeline of events is shown in Figure 4.

-Admission with severe bloody
diarrhoea

-Tested negative for C. difficile
-Not given vancomycin

-Progression to AML
-Started on induction -CT abdamen
chemotherapy with S_ho‘_NEd
azacitidine+venetoclax ﬂndlng.s_of
pancolitis
-Sigmoidoscopy
-Diagnosed -Admission showed
with Hypo- post cycle 1 continuous
MDS-Trilineage with superficial
dysplasia with neutropenic inflammation and
3-4% blast sepsis ulcers
-Ciclosporin _Admission _Started on
stopped due to post cycle 2 steroids N
poor response with -CMV colitis on
_Started and intolerance neutropenic colonic biopsy
on to higher doses sepsis -Started on
ciclosporin ganciclovir and
\L steroid weaning
| I |
Dec June Apr Nov Dec Feb  Mar D+1 D+3 D48
2017 2018 2019 2020 2020 2021 2021
(Admission
day-D0)

Figure 4. Timeline of events.

3. Discussion and Conclusions

Symptoms of CMV colitis are rather non-specific, ranging from diarrhoea, rectal
bleeding, fever, abdominal pain, and weight loss, to colonic perforation [18]. Addition-
ally, the presence of raised faecal calprotectin warrants the exclusion of inflammatory
bowel disorders. The presence of mucosal toxicity from chemotherapy and either the
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deficiency of vitamin D or dysbiosis can predispose patients to a more severe phenotype of
gastrointestinal toxicities from chemotherapy [19].

Diagnosis involves endoscopy which enables visual assessment and more importantly
provides the opportunity to take a biopsy for histopathological examination to ensure a
differential diagnosis between IBD and viral infections. The colonoscopic findings of CMV
colitis are variable, and usually, diagnosis is confirmed using histological tests such as
H&E stain which can show the typical viral inclusions associated with CMV colitis. The
gold standard, however, involves the use of CMV-specific immunohistochemistry, labelling
CMYV antigen in infected cells [20].

The first-line treatment in haematology patients in non-transplant settings presenting
with symptomatic CMV disease is intravenous ganciclovir. Ganciclovir should be adminis-
tered at the standard dosage of 5 mg/kg for 7 to 14 days. In some instances, ganciclovir
can cause neutropenia, predisposing the patient to a secondary infection, in which case
intravenous foscarnet can be used [2].

A score of 6 was obtained when we used the Naranjo Adverse Drug Reaction Proba-
bility Scale (Figure 5), to prove the causative relationship of the chemotherapy drugs to
CMYV colitis. Based on this scale, a score of 5-8 is indicative of a probable adverse drug
reaction. In our patient, there was a clear, temporal association between chemotherapy
administration and the development of symptoms.

Score 6
Based on the following parameters:

1. Are there previous conclusive reports on this reaction?
2. Did adverse event appear after the suspected drug was given?

3. Did the adverse reaction improve when the drug was discontinued or a specific
antagonist was given?

4. Did the adverse reaction appear when the drug was readministered?
5. Are there alternative causes that could have caused the reaction?

6. Did the reaction reappear when a placebo was given?

7. Was the drug detected in any body fluid in toxic concentrations?

8. Was the reaction more severe when the dose was increased, or less severe when
the dose was decreased?

9. Did the patient have a similar reaction to the same or similar drugs in any previous
exposure?

10. Was the adverse event confirmed by any objective evidence?

OUTCOME STRATIFICATION

Resultinterval 5to &

PROBABLE ADR

RESULT INTERPRETATION

« Doubtful ADR (<2): The reaction was likely related to factors other than a drug).

No

Yes +2

Yes +1

Mot known or not
done

No +2

MNot known or not
done

Mot known or not
done

Not known or not
done

Not known or not
done

Yes +1

+ Possible ADR (2 to 4): The reaction followed a temporal sequence after a drug, possibly followed a
recognized pattern to the suspected drug and could be explained by characteristics of the patient's

disease.

» Probable ADR (5 to 8): The reaction followed a reasonable temporal sequence after a drug, followed a
recognized response to the suspected drug, was confirmed by withdrawal but not by exposure to the
drug, and could not be reasonably explained by the known characteristics of the patient’s clinical state.

« Definite ADR (=9): The reaction followed a reasonable temporal sequence after a drug or in which a
toxic drug level had been established in body fluids or tissues, followed a recognized response to the
suspected drug and was confirmed by improvement on withdrawing the drug and reappeared on

reexposure.

Figure 5. Naranjo Adverse Drug Reaction Probability Scale (Taken and adapted from www.evidencio.
com/models/show /661, accessed on 8 March 2022).
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As mentioned above, there is already a previous case report that highlights the recur-
rence of CMV colitis following azacitidine administration. Our case adds more weight to
this association and serves as a reminder for haematologists to consider CMV disease as a
possible complication of azacitidine administration, in light of the fact that the combination
of azacytidine and venetoclax is currently considered the standard of care for frail patients
affected with AML.

Author Contributions: M.N.B., AK. and D.A. were involved in the care of the patient and in
writing the manuscript. KM.A.S. reviewed the case independently and was involved in writing
the manuscript. D.A. supervised the manuscript writing. All authors have read and agreed to the
published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: Not applicable.

Informed Consent Statement: Informed consent was obtain by the patient.
Data Availability Statement: Not applicable.

Conflicts of Interest: All the authors have no conflict of interest to disclosure.

References

1.

10.

11.

12.

13.

14.

15.

Styczynski, J. Who is the patient at risk of CMV recurrence: A review of the current scientific evidence with a focus on
hematopoietic cell transplantation. Infect. Dis. Ther. 2018, 7, 1-6. [CrossRef] [PubMed]

Marchesi, F; Pimpinelli, F; Ensoli, F.; Mengarelli, A. Cytomegalovirus infection in hematologic malignancy settings other than
the allogeneic transplant. Hematol. Oncol. 2018, 36, 381-391. [CrossRef] [PubMed]

Kaminskas, E.; Farrell, A.T.; Wang, Y.C.; Sridhara, R.; Pazdur, R. FDA Drug Approval Summary: Azacitidine (5-azacytidine,
Vidaza™) for Injectable Suspension. Oncologist 2005, 10, 176-182. [CrossRef] [PubMed]

Khan, R; Rudkin, P; Grewal, K.; Leonard, J.; Hamodat, M.; Hutchinson, J.; Daley, P. Cytomegalovirus colitis following azacitidine
therapy. Can. |. Infect. Dis. Med. Microbiol. 2011, 22, e21-e23. [CrossRef] [PubMed]

Handous, I.; Achour, B.; Marzouk, M.; Rouis, S.; Hazgui, O.; Brini, I.; Khelif, A.; Hannachi, N.; Boukadida, J. Co-infections of
human herpesviruses (CMV, HHV-6, HHV-7 and EBV) in non-transplant acute leukemia patients undergoing chemotherapy.
Virol. J. 2020, 17, 37. [CrossRef] [PubMed]

Teraishi, F.; Shimamura, H.; Suzuki, T.; Nakamoto, M.; Chikuba, A.; Nezu, M.; Kohsaka, S.; Takiue, T.; Chikuba, H. Cy-
tomegalovirus colitis after systemic chemotherapy in a patient with recurrent colon cancer: A case report. J. Med. Case Rep. 2008,
2,289. [CrossRef] [PubMed]

Chuang, T.M.; Hsu, C.M,; Liang, P.I; Hsiao, H.H. Cytomegalovirus colitis with presentation of hemorrhagic colitis in chronic
myeloid leukemia during dasatinib therapy. J. Formos. Med. Assoc. Taiwan Yi Zhi 2021, 120, 1155-1157. [CrossRef] [PubMed]
Bossa, F,; Perri, F,; Niro, G.; Parente, P; Graziano, P.; Andriulli, A. Cytomegalovirus colitis in a patient treated with ipilimumab
for metastatic melanoma. Aliment. Pharmacol. Ther. 2016, 43, 174-175. [CrossRef] [PubMed]

Van den Brande, J.; Schrijvers, D.; Colpaert, C.; Vermorken, ]J.B. Cytomegalovirus colitis after administration of docetaxel-5-
fluorouracil-cisplatin chemotherapy for locally advanced hypopharyngeal cancer. Ann. Oncol. 1999, 10, 1369-1372. [CrossRef]
[PubMed]

Hayashi, H.; Komatsu, Y.; Uchida, T.; Abe, N.; Ito, K.; Hirata, K.; Matsuda, K.; Fujinaga, A. Cytomegalovirus colitis in a patient
undergoing postoperative adjuvant chemotherapy for lung adenocarcinoma with uracil-tegafur. . Infect. Chemother. 2016, 22,
826-829. [CrossRef] [PubMed]

An, J.; Brownell, J.; Barker, D.; Stockinger, T.; Brady, R.; Cebe, K.; Baur, R. Cytomegalovirus Colitis Masquerading as Apple-
Core Lesion after Systemic Chemotherapy in a Patient with Relapsed Acute Myeloid Leukemia. Case Rep. Oncol. Med. 2018,
2018, 5683417. [CrossRef] [PubMed]

Polprasert, C.; Wongjitrat, C.; Wisedopas, N. Case report: Severe CMV colitis in a patient with follicular lymphoma after
chemotherapy. J. Med. Assoc. Thail. 2011, 94, 498.

Nomura, K.; Kamitsuji, Y.; Kono, E.; Matsumoto, Y.; Yoshida, N.; Konishi, H.; Horiike, S.; Okanoue, T.; Taniwaki, M. Severe
cytomegalovirus enterocolitis after standard chemotherapy for non-Hodgkin’s lymphoma. Scand. ]. Gastroenterol. 2005, 40,
604-606. [CrossRef] [PubMed]

Matthes, T.; Kaiser, L.; Weber, D.; Kurt, A.M.; Dietrich, P.Y. Cytomegalovirus colitis—A severe complication after standard
chemotherapy. Acta Oncol. 2002, 41, 704-706. [CrossRef] [PubMed]

Case, R., Jr.; Stoner, P.; Myrick, S.; Zimmermann, E. Solitary ascending colon ulcer diagnosed as gastrointestinal CMV disease.
BM]J Case Rep. CP 2019, 12, bcr-2018. [CrossRef] [PubMed]


http://doi.org/10.1007/s40121-017-0180-z
http://www.ncbi.nlm.nih.gov/pubmed/29204910
http://doi.org/10.1002/hon.2453
http://www.ncbi.nlm.nih.gov/pubmed/28660653
http://doi.org/10.1634/theoncologist.10-3-176
http://www.ncbi.nlm.nih.gov/pubmed/15793220
http://doi.org/10.1155/2011/616725
http://www.ncbi.nlm.nih.gov/pubmed/22942891
http://doi.org/10.1186/s12985-020-01302-4
http://www.ncbi.nlm.nih.gov/pubmed/32183884
http://doi.org/10.1186/1752-1947-2-289
http://www.ncbi.nlm.nih.gov/pubmed/18755014
http://doi.org/10.1016/j.jfma.2020.10.009
http://www.ncbi.nlm.nih.gov/pubmed/33127271
http://doi.org/10.1111/apt.13451
http://www.ncbi.nlm.nih.gov/pubmed/26638939
http://doi.org/10.1023/A:1008357619646
http://www.ncbi.nlm.nih.gov/pubmed/10631467
http://doi.org/10.1016/j.jiac.2016.07.009
http://www.ncbi.nlm.nih.gov/pubmed/27527253
http://doi.org/10.1155/2018/5683417
http://www.ncbi.nlm.nih.gov/pubmed/29755802
http://doi.org/10.1080/00365520510015395
http://www.ncbi.nlm.nih.gov/pubmed/16036515
http://doi.org/10.1080/028418602321028346
http://www.ncbi.nlm.nih.gov/pubmed/14651217
http://doi.org/10.1136/bcr-2018-226355
http://www.ncbi.nlm.nih.gov/pubmed/30739086

Hematol. Rep. 2022, 14 221

16.

17.

18.

19.

20.

Ramos, C.P; Lopes, E.O.; Diniz, A.N.; Lobato, F.C.; Vilela, E.G; Silva, R.O. Evaluation of glutamate dehydrogenase (GDH) and
toxin A/B rapid tests for Clostridioides (prev. Clostridium) difficile diagnosis in a university hospital in Minas Gerais, Brazil.
Braz. ]. Microbiol. 2020, 51, 1139-1143. [CrossRef] [PubMed]

Novak-Weekley, S.M.; Hollingsworth, M.H. Comparison of the premier toxin A and B assay and the TOX A/B II assay for
diagnosis of Clostridium difficile infection. Clin. Vaccine Immunol. 2008, 15, 575-578. [CrossRef] [PubMed]

Nakase, H.; Herfarth, H. Cytomegalovirus colitis, cytomegalovirus hepatitis and systemic cytomegalovirus infection: Common
features and differences. Inflamm. Intest. Dis. 2016, 1, 15-23. [CrossRef] [PubMed]

Murdaca, G.; Gerosa, A. Vitamind D and Microbiota: Is there a link with Allergies? Int. ]. Mol. Sci. 2021, 22, 4288. [CrossRef]
[PubMed]

Yerushalmy-Feler, A.; Padlipsky, J.; Cohen, S. Diagnosis and management of CMV colitis. Curr. Infect. Dis. Rep. 2019, 21, 5.
[CrossRef] [PubMed]


http://doi.org/10.1007/s42770-020-00288-z
http://www.ncbi.nlm.nih.gov/pubmed/32367261
http://doi.org/10.1128/CVI.00282-07
http://www.ncbi.nlm.nih.gov/pubmed/18175802
http://doi.org/10.1159/000443198
http://www.ncbi.nlm.nih.gov/pubmed/27243020
http://doi.org/10.3390/ijms22084288
http://www.ncbi.nlm.nih.gov/pubmed/33924232
http://doi.org/10.1007/s11908-019-0664-y
http://www.ncbi.nlm.nih.gov/pubmed/30771028

	Introduction 
	Case Presentation 
	Differential Diagnosis 
	Treatment, Outcome, and Follow Up 

	Discussion and Conclusions 
	References

