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Abstract
BACKGROUND 
Gastrointestinal cytomegalovirus (CMV) disease occurs commonly in 
immunocompromised/immunodeficient patients with advanced human 
immunodeficiency virus infection, neoplasm, solid organ transplantation, 
hematopoietic stem cell transplantation, or treatment with immunosuppressants, 
but is rarely reported in association with measles infection.

CASE SUMMARY 
We describe a case of extensive gastrointestinal CMV disease secondary to 
measles infection in a 9-mo-old boy who presented with persistent fever and 
bloody diarrhea. His condition was improved after ganciclovir treatment. 
Serological analysis of CMV showed negative immunoglobulin (Ig) M and 
positive IgG. Blood CMV-DNA was 9.26 × 103 copies/mL. The diagnosis of 
gastrointestinal CMV disease was confirmed by histopathological findings of 
intranuclear and intracytoplasmic inclusions and Owl’s eye inclusion. This case 
highlights the differential diagnosis and histopathological characteristics of 
gastrointestinal CMV infection and laboratory tests.

CONCLUSION 
Extensive gastrointestinal CMV lesions can be induced by the immune 
suppression secondary to measles infection. Rational, fast, and effective 
laboratory examinations are essential for suspected patients.

Key Words: Cytomegalovirus; Diarrhea; Gastrointestinal; Infant; Measles; Case report
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Core Tip: We report a case of gastrointestinal cytomegalovirus (CMV) disease 
secondary to measles infection in a 9-mo-old Chinese boy who had extensive 
gastrointestinal lesions; the diagnosis was confirmed by histopathological analysis. His 
condition was improved by ganciclovir treatment. This case highlights the differential 
diagnosis and histopathological characteristics of gastrointestinal CMV infection and 
laboratory tests and sheds light on the difficulty in diagnosing gastrointestinal CMV 
disease due to its nonspecific clinical presentation and the weak diagnostic value of 
serologic antibody detection.

Citation: Yang QH, Ma XP, Dai DL, Bai DM, Zou Y, Liu SX, Song JM. Gastrointestinal 
cytomegalovirus disease secondary to measles in an immunocompetent infant: A case report. 
World J Gastroenterol 2021; 27(15): 1655-1663
URL: https://www.wjgnet.com/1007-9327/full/v27/i15/1655.htm
DOI: https://dx.doi.org/10.3748/wjg.v27.i15.1655

INTRODUCTION
Cytomegalovirus (CMV) is an intracellular virus, and CMV infection of the 
gastrointestinal tract is commonly documented in immunocompromised/ 
immunodeficient patients. Measles infection induces immune suppression and is 
associated with an increased susceptibility to secondary infections[1], and this effect has 
typically been thought to last from a few weeks to a few months[2]. The Th2 response 
during convalescence of measles might inhibit Th1 responses, increasing susceptibility 
to other infections in children with measles[3]. The morbidity from diarrhea, one of the 
most common complications of measles, is reported to increase in the acute phase of 
measles[4]; however, gastrointestinal CMV infection is rarely reported as a causative 
etiology of persistent diarrhea secondary to measles infection.

CMV disease of the gastrointestinal tract is associated with significant mortality, 
mostly resulting from considerable bleeding and perforation when the patient is in an 
immunodepressed status[5]. However, it is not so common for the lesions to be very 
large. Limitations of the serologic assay of CMV and nonspecific clinical manifesta-
tions that mimic many other infectious diseases present a significant challenge to early 
and accurate diagnosis in clinical practice. Clinicians should consider CMV infection 
as a differential diagnosis even in immunocompetent patients with common 
alimentary symptoms, particularly intractable diarrhea, hematochezia, or vomiting in 
conjunction with fever. Here, we describe a case of gastrointestinal CMV disease 
secondary to measles infection that involved vast lesions, and we review the 
differential diagnosis, histopathological diagnosis, and treatment of gastrointes-tinal 
CMV infection.

CASE PRESENTATION
Chief complaints
A 9-mo-old Chinese boy was admitted to Shenzhen Children’s hospital because of a 
persistent high fever and diarrhea that lasted for 17 d.

History of present illness
After 3 d of fever, he had a rash extending from his face to his trunk and limbs, and 5 d 
later, he suffered watery and bloody diarrhea. Positive immunoglobulin (Ig) M on the 
10th day of fever confirmed a diagnosis of measles. Peripheral white blood cells, 
neutrophils, and C-reactive protein were elevated. Many leukocytes were found in his 
stool. Cefoperazone-sulbactam was administered intravenously for 4 d before 
admission, but the frequency of diarrhea increased, along with abdominal distension.

History of past illness
The patient had two episodes of pneumonia 40 d before this admission.

http://creativecommons.org/Licenses/by-nc/4.0/
http://creativecommons.org/Licenses/by-nc/4.0/
http://creativecommons.org/Licenses/by-nc/4.0/
https://www.wjgnet.com/1007-9327/full/v27/i15/1655.htm
https://dx.doi.org/10.3748/wjg.v27.i15.1655
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Personal and family history
The patient was born by cesarean section after full-term gestation, without 
complications during gestation or delivery. He had met physical and developmental 
milestones. Routine childhood immunizations were administered except for the 
measles vaccine.

Physical examination
On admission, the patient was weak but alert with a dehydrated appearance and 
typical measles skin (pigmentation and desquamation all over his body). The abdomen 
was soft and distended, with no tenderness or masses. The remainder of the physical 
examination was normal. Rapid intravenous rehydration was applied before further 
evaluation.

Laboratory examinations
Serological analysis for CMV showed negative IgM and positive IgG. PCR blood assay 
showed an elevation of CMV-DNA. The other laboratory results are shown in Tables 1 
and 2.

Imaging examinations
Abdominal radiography (Figure 1) revealed upper gastrointestinal obstruction, while 
abdominal ultrasonography showed no obvious dilatation of the intestine or free 
effusion. Enhanced computed tomography demonstrated obstruction in the horizontal 
duodenum.

Further diagnostic work-up
On the 23rd day, gastroscopy (EG-99WR; Fujinon, Tokyo, Japan) and colonoscopy (GIF-
XQ240; Olympus, Tokyo, Japan) were performed. Gastroscopy (Figure 2) revealed 
gastroduodenal mucosal edema and hyperemia, lymphoid hyperplasia, focal 
ulceration, pseudotumor formation, and stenosis in the horizontal duodenum. 
Incomplete colonoscopy (Figure 3) displayed diffuse mucosal edema and roughness, 
stiffness, friability, and white membranoid substances in the descending colon, 
sigmoid colon, and rectum. The histopathological examination revealed characteristic 
inclusions suggestive of CMV.

FINAL DIAGNOSIS
The final diagnosis of the presented case was gastrointestinal CMV disease.

TREATMENT
After admission to the hospital, suspected bacterial infection was treated with 
intravenous vancomycin and meropenem without improvement. On hospital day 12, 
diarrhea was aggravated with persistent high fever and episodes of vomiting and 
abdominal distension. Fasting and gastrointestinal decompression did not improve his 
condition. After the diagnosis of gastrointestinal CMV disease was made, intravenous 
ganciclovir was administered at 5 mg/kg every 12 h on the 30th hospital day for 2 wk 
and then reduced to 5 mg/kg each day for 1 wk.

OUTCOME AND FOLLOW-UP
The patient’s condition improved after treatment with IV ganciclovir and he was 
discharged on the 54th hospital day. He was followed regularly to 4.5 years old, and he 
is doing well.

DISCUSSION
This 9-mo-old Chinese boy had persistent fever and diarrhea after measles infection; 
ensuing vomiting, abdominal distension, and hematochezia presented at a later stage. 
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Table 1 Laboratory results (international system of units)

Parameter Reference 
range

5 d before 
admission

1 d before 
admission

On 
admission

Day 
6

Day 
12

Day 
23

Day 
37

Hemoglobin (g/L) 110-160 120 115 79 91 73 126 69

Erythrocytes (× 1012/L) 3.5-5.5 4.70 4.56 2.93 3.21 2.50 3.93 2.34

Leucocytes (× 109/L) 5-12 14.96 9.36 17.87 8.37 20.42 38.68 10.35

Neutrophils (%) 50-70 54.9 32.6 55.1 62.7 61.6 80.4 59.9

Lymphocytes (%) 20-40 36.9 56.7 27 29.3 28.3 15.4 33.4

Atypical lymphocytes (%) 0-2 9 7 0 0 0

Eosinophils (%) 0.02-0.5 1.3 1.4 0.9 0.4 0 0 0

Platelets (× 109/L) 100-300 234 226 769 200 276 165 110

Sedimentation rate (mm/h) 0-15 78 1

C-reactive protein (mg/L) 0-10 39.7 176 80 114 3.7 4.7

Procalcitonin (ng/L) 0-0.5 31.87 0.77 0.31

Sodium (mmol/L) 135-146 116.3 138.4 131.2 139.4 135

Potassium (mmol/L) 3.5-5.5 6.15 4.53 3.9 4.2 3.61

Chloride (mmol/L) 101-111 91.1 102.7 97.8 116.9 110.5

Calcium (mmol/L) 2.25-2.75 1.79 2.46 1.87 2.04 1.66

Magnesium (mmol/L) 0.7-1.15 0.96 0.61 0.53 0.35 0.38

Albumin (g/L) 35-55 25.8 37.3 25.9 15.5 20.6

Globulin (g/L) 20-30 28.1 17.6 19.3 13.2 5.9

Aspartate amino transferase (IU/L) 0-40 70 28 48 85 22

Alanine amino transferase (IU/L) 0-40 61 12 41 53 6

Prothrombin time (s) 9.3-12.9 17.4 19.6 12.5 11.4 16.2

Activated partial thromboplastin 
time (s)

26.1-40.7 34.5 57.8 38 39.5 55.2

Fecal occult blood test - - + + + +

Fecal white blood cell - ++ - - ++ ++++ ++ -

All of these symptoms are indicative of digestive system diseases. Fever and diarrhea 
are common signs of different diagnoses in infants and children, including 
gastrointestinal infectious and noninfectious causes. In complicated cases with a 
prolonged course, there are difficulties in distinguishing pathogens; thus, detailed 
clinical data, exposure history, and pertinent laboratory tests can provide valuable 
assessment information.

Bacteria are reported as predominant pathogens of measles associated with 
diarrhea. However, this patient failed to respond to various antibiotics. Some distinct 
pathogens were considered. Enteroaggregative Escherichia coli (E. coli) and enteropatho
-genic E. coli are the most commonly implicated bacterial pathogens in persistent 
infections in developing countries, especially among children[6]. The patient was a 
breastfed infant who had no ingestion of contaminated food, water, or unpasteurized 
milk, no exposure to sick contacts, no contact with infected pets or fowl, no travel 
history, and a negative result from stool culture, all of which indicated a low 
possibility of shigella, salmonella, campylobacter or other enteric infections[7].

While asymptomatic colonization of Clostridium difficile (C. difficile) is prevalent in 
infants, for patients with recent exposure to hospitals and antibiotics, microbiological 
evaluation should focus on the diagnosis of C. difficile infection[8]; however, C. difficile 
should be sensitive to vancomycin, together with repeated negative bacterial 
separation and culture and enzyme immunoassay tests for toxins A and B and 
glutamate dehydrogenase. There was no support for the diagnosis of C. difficile 
infection in this patient.

The patient lives in China, a country that ranks 3rd in the world for high tuberculosis 
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Table 2 Microbiology results

Peripheral blood Feces

Day 1 HBsAg (-); HBsAb (+); HBeAg (-); HBeAb (-); HBcAb (-); TP antibody (-); HIV 
antibody (-); HCV antibody (-); EBNA IgG (+); EBV-CA IgG (+); EBV-CA IgM 
(±); EBV-EA IgM (-); EBV DNA < 5.00 × 102 copies/mL (LD)

Norovirus (-); Rotavirus (-); Astrovirus (-); Enteral 
adenovirus (-); Shigella NA (-); Salmonella NA (-); 
Widal's test (-)

Day 6 G test (-); EBV DNA < 5.00 × 102 copies/mL (LD) Norovirus (-); Rotavirus (-); Astrovirus (-); Enteral 
adenovirus (-)

Day 12 G test (-); Interferon-γ release assay of tuberculosis (-) Clostridium difficile GDH (-); Clostridium difficile 
toxin A/B (-)

Day 16 CMV-IgM 11.5 U/mL (ref 0-22); CMV-IgG 18.3 U/mL (ref 0-14); CMV DNA 
quantitation 9.26 × 103 copies/mL

Clostridium difficile GDH (-); Clostridium difficile 
toxin A/B (-)

Day 36 CMV DNA quantitation < 5.00 × 102 copies/mL (LD); CMV-IgG 82.2 U/mL (ref 0-14)

HBsAg: Hepatitis B virus surface antigen; HBsAb: Hepatitis B virus surface antibody; HBcAg: Hepatitis B virus core antigen; HBcAb: Hepatitis B virus core 
antibody; HBeAg: Hepatitis B virus e antigen; TP: Treponemal; HIV: Human immunodeficiency virus; HCV: Hepatitis C virus; EBV-CA: Epstein-Barr virus 
capsid antigen; EBNA: Epstein-Barr nuclear antigen; EBV-EA: Epstein-Barr virus early antigen; MV: Measles virus; RV: Rubella virus; GDH: Glutamic acid 
dehydrogenase; LD: Limit of detection; NA: Nucleic acid.

Figure 1 Abdominal plain. A and B: Supine (A) and lateral (B) abdominal plain films showed a large stomach, and no free gas was found in the small intestine, 
colon, or rectum. A nasogastric tube was coiled in the stomach; C: The iopromide administered by gastric tube did not enter the duodenum; D: Re-examination of 
abdominal film revealed decreased gas in the stomach and a few inflatable intestines.

(TB) morbidity; thus, intestinal TB (ITB) should be considered even though it is more 
likely to cause miliary TB in infants. ITB is characterized by low-grade fever, 
abdominal pain, loss of weight, altered bowel habits, and night sweats[9]. The absence 
of exposure to Mycobacterium tuberculosis and negative chest X-ray and interferon-γ 
release assay for TB revealed no direct evidence of TB in this patient.

As a noninfectious disease, inflammatory bowel disease (IBD) should be included in 
the differential diagnosis when lacking evidence of clear pathogenic microorganism 
infection[7]. The typical clinical presentations of infantile-onset IBD are intermittent 
fever and bloody diarrhea[10]; some cases are also associated with oral ulcers and 
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Figure 2 Gastroscopic findings. A gastroscope was inserted into the horizontal part of the duodenum. Hyperemia, edema, lymphoid hyperplasia, focal 
ulceration, and pseudotumor formation were seen in the stomach and duodenum. A: Gastric fundus; B and C: Duodenal bulb; D: Dilatation of proximal duodenum.

Figure 3 Colonoscopic findings. A colonoscope reached the splenic flexure of the colon. It showed hyperemia, roughness, stiffness, friability, and easy 
bleeding of the mucosa. A: Rectum; B: Sigmoid colon; C: Descending colon.

perianal abscess and fistula. The diagnosis relies on endoscopic evaluation and 
histopathological findings of mucosal biopsy other than on clinical characteristics and 
history. Macroscopic features revealed no contiguous or skip linear ulceration, aphtha 
ulceration, cobblestoning, fistula, abscesses, or other changes, and microscopic features 
showed no crypt architectural changes or noncaseating granuloma, so the evidence 
supporting IBD was insufficient[11]. Granting that very-early onset IBD may have 
heterogeneous or atypical symptoms and signs, endoscopy and mucosal biopsy were 
of great benefit to exclude IBD in this patient. There was no evidence of indigestion, 
malabsorption, autoimmune enteropathy, hemolytic uremic syndrome, allergic or 
neoplastic disorders, drug- or poison-induced diarrhea, structural diseases, or 
functional enteropathy in this case (Table 3).

Multiple factors may contribute to several weeks of measles-induced immune 
suppression[1]. There is an epidemiologically detectable long-term increase in suscep-
tibility to infectious diseases in those who survive measles[12]. Measles infection 
contributes to transient lymphopenia with decreased numbers of T cells and B cells in 
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Table 3 Some noninfectious factors in diarrhea

Gastrointestinal diseases Digestion and absorption disorder

(1) Inflammatory bowel disease; (2) Gastroenteric tumor; (3) Intussusception; (4) 
Enteric cyst; (5) Duplication of digestive tract; (6) Diverticulosis; (7) Polyposis coli; 
and (8) Ischemic enteropathy

(1) Short bowel syndrome; (2) Exocrine pancreatic insufficiency; (3) 
Bile acid-losing syndrome; and (4) Lactose intolerance

Systemic disease: (1) Anaphylactoid purpura; (2) Hyperthyroidism; and (3) 
Primary chronic adrenocortical hypofunction

Neoplastic diseases: (1) Gastrin adenoma; (2) Carcinoid syndrome; (3) 
Vasoactive intestinal peptide tumor; and (4) Pheochromocytoma

Primary immunodeficiency diseases: (1) Chronic granulomatous 
disease; (2) Common variable immunodeficiency; and (3) X linked 
agammaglobulinemia

Secondary immunodeficiency diseases

Functional diarrhea

Allergic diarrhea: (1) Food protein-induced enterocolitis syndrome; (2) food 
protein-induced proctocolitis; and (3) eosinophilic gastroenteritis

Drugs/toxicants factor

circulation during the acute phase of infection. As viral RNA persists, suppression of 
lymphocyte proliferation is induced. During recovery, the later Th 2 CD4+ T-cell 
response may suppress macrophage activation and Th 1 responses to new infections. 
Moreover, measles-infected dendritic cells induce lymphocyte unresponsiveness. The 
suppression of interleukin (IL)-12 production, lymphocyte expression of CD30, and 
elevation of IL-4, IL-10, and IL-13 might contribute to immune suppression. 
Deficiencies of both innate and adaptive immune responses can render individuals 
with measles more susceptible to secondary bacterial and viral infections[13]. The 
susceptibility to CMV is considered to be due to impaired cell-mediated immunity and 
a reduction in the levels of IgM[14].

Any part of the alimentary tract can be impacted by CMV infection but the typical 
CMV lesions are limited to either the upper or the lower gastrointestinal tract, while 
both the upper and the lower gastrointestinal tracts are rarely involved simultane-
ously[15]. Gastrointestinal CMV disease with complex and diverse but nonspecific 
symptoms is a remediable disease with a high mortality; delayed diagnosis, 
misdiagnosis, and missed diagnosis greatly increase fatality. To the best of our 
knowledge, in both immunocompetent and immunodeficient patients, intractable 
diarrhea and fever seem to be the most common presentations of gastrointestinal CMV 
disease, so differentiating CMV infection from infectious diarrhea as early as possible 
is vital in clinical practice.

In addition to broad clinical presentations and signs, confirmation of the virus via 
laboratory methods is indispensable in diagnosing CMV disease. In this patient, CMV-
IgM was negative, and the absence of evidence of active infection led to an uncertain 
causal relationship between CMV infection and various symptoms, which demanded 
histopathology detection for further verification. Nonetheless, the positive CMV-IgG 
titre was more than 4-fold in 2 wk, and elevated CMV DNA copies provided clues for 
diagnosis. Nevertheless, false negative IgM results can be obtained in immunocom-
promised patients and infants. Positive measles IgM was detected in this patient 
because the immune status was not affected by measles infection at the early stage. 
However, due to an immunocompromised status secondary to measles infection later, 
the negative IgM significantly limits its clinical application in the early diagnosis of 
CMV infection, which may delay diagnosis and treatment[16].

Negative results of CMV PCR do not rule out CMV disease[17]. As a marker of early 
diagnosis, CMV pp65 antigen is not able to differentiate between latent infection and 
active disease. Viral culture is the diagnostic gold standard, but its poor sensitivity and 
slow turn-around time limit its clinical utility, while histopathology assays can 
provide confirmatory information for invasive disease which is highly specific[18] 
(Figure 4). Therefore, when gastrointestinal CMV infection is suspected, endoscopy 
and biopsy must be performed to obtain positive evidence for diagnosis.

The macroscopic features of gastrointestinal CMV disease vary from normal 
mucosa, focal erythematous, erosion, and pseudotumor formation to deep ulceration, 
lacking specificity[19]. Based on the patchy distributions and diverse endoscopic 
findings, biopsy location and number are important to assess CMV[20]. Gastroduodeno-
scopy and incomplete colonoscopy were performed in this patient due to the risk of 
intestinal perforation and massive hemorrhage. The outcome of the histopathology 
assay confirmed invasive CMV disease.

CMV disease requires evidence of parenchymal organ damage before it can be 
diagnosed and treated with antiviral therapy. Anti-CMV treatment in immunocom-
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Figure 4 Gastrointestinal histopathologic findings. Histopathologic photomicrographs of gastric, duodenal, descending colony-like, sigmoid colony-like, and 
rectal specimens. A: Inflammatory cell infiltration and characterized cytomegalic cells (arrows) containing eosinophilic intranuclear inclusions (hematoxylin and eosin: 
× 400); B: Owl’s eye inclusions (arrows) in cytomegalovirus-infected cells (immunohistochemical staining: × 400).

promised patients is of vital importance to improve prognosis. Ganciclovir is 
recommended as the first-line pharmacological treatment for CMV infection, which 
comprises induction and maintenance. The initial dose must be adjusted for renal 
function and it is commonly advised to be 5 mg/kg every 12 h for at least 2 wk to 3 wk 
in the induction stage[21]. The course of treatment varies with therapeutic reactions, 
including symptoms, quantitative detection of viral load, whole blood counts, hepatic 
function and renal function. When patients cannot tolerate side effects or diseases 
worsen with the use of ganciclovir, foscarnet is generally used as a substitution drug, 
whereas which can result in renal toxicity and electrolyte disturbances[22]. After the 
diagnosis of CMV disease, the auditory, ophthalmic, and neurodevelopmental 
assessments of the patient were normal. His temperature decreased, vomiting 
disappeared, and the bowls recovered after intravenous ganciclovir administration. 
Inflammation biomarkers and CMV DNA copies decreased. An obvious improvement 
in imaging was shown on re-examination (Figure 1). The amelioration after antiviral 
therapy helped exclude IBD completely. Undoubtedly, this patient was fortunate. For 
immunocompromised patients with severe CMV infection, surgical treatment is 
required when medical treatment is ineffective.

In conclusion, we sought to review the differential diagnosis for similar clinical 
outcomes in a young child with diarrhea, hematochezia, and fevers, and to clarify 
endoscopic and histopathological findings as well as outline treatment options for 
CMV colitis. We highlighted the diagnostic challenges of gastrointestinal CMV disease 
due to its nonspecific clinical presentation and the weak diagnostic value of serologic 
antibody detection. We hope to help clinicians improve the understanding of the 
importance of considering this disease in immunocompromised patients, as well as to 
consider it in otherwise healthy patients with a prolonged course characterized by 
fever, diarrhea, and hematochezia who may become immunocompromised due to 
measles infection.

CONCLUSION
This is the first case of gastrointestinal CMV infection due to transient 
immunosuppression secondary to measles infection in a presumably immunocompe-
tent child. Gastrointestinal CMV disease should be taken into considera-tion in 
patients with persistent fever and diarrhea followed by measles infection. Rational, 
fast, and effective laboratory examinations are essential for a timely diagnosis, 
avoiding inappropriate treatment and reducing mortality in suspected patients.
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