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Abstract 
We report a case of CMV (cytomegalovirus) infection in a Crohn’s disease patient, resulting in severe hemophagocytic syndrome and death. A 
63-year-old man with a 10-year history of ileal and colonic Crohn’s disease presented with general malaise, loss of appetite and weight loss 
over the last month. He was in clinical remission for two years, with maintenance therapy 5-Aminosalicylic acid (5-ASA)-derived Mesalamine. 
The patient had no prior immunomodulators or suppressive treatment. A colonoscopy was performed and we found appearance suggestive of 
active Crohn’s disease, confirmed by histopathological examination. A diagnosis of an exacerbation of Crohn’s disease was established. 
Although the specific treatment was initiated, patient’s general condition degraded progressively and diarrheal stools appeared, followed by 
an episode of massive gastrointestinal bleeding – hematochezia. We performed a new colonoscopy and the pathological examination revealed 
Crohn’s ileocolitis with superimposed CMV infection. Despite the initiation of Ganciclovir alongside with other intensive care measures, he 
increasingly deteriorated and chest X-ray confirmed multilobar pneumonia. The occurrence of rapidly progressing pancytopenia and evidence 
for disseminated intravascular coagulopathy as well as hyperferritinemia, raised the suspicion of hemophagocytic syndrome confirmed by 
bone marrow aspiration. Hence, CMV-associated hemophagocytic syndrome in the context of recent corticotherapy for Crohn’s disease was 
established. There is enough evidence that supports the gravity of the CMV infection in the case of inflammatory bowel disease (IBD) patients, 
especially the ones on immunomodulator treatment. The hemophagocytic syndrome reactively occurs in patients with infections in cases of 
immunodeficiency, displaying a hematological aspect of multiple organ dysfunction syndrome. 
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 Introduction 

Cytomegalovirus is well established as a cause of 
gastrointestinal tract disease in patients with immuno-
deficiency [1, 2]. CMV infection may complicate the 
course of inflammatory bowel disease and it can lead to 
significant morbidity and mortality [3, 4]. The pathogenic 
role of CMV in inflammatory bowel disease (IBD) is 
controversial, as the presence of CMV in inflamed mucosa 
may either represent colonization, or CMV may have a 
crucial role in triggering the onset of inflammation [5, 6]. 

Reactive hemophagocytic syndrome (HPS) (hemopha-
gocytic lymphohistiocytosis) typically occurs in the setting 
of viral/bacterial severe infections, as a hematologic cofactor 
of multi-organ dysfunction syndrome [7, 8]. 

This case illustrates the potential for severe CMV 
disease resulting in multi-organ dysfunction syndrome in an 
immunodeficiency adult with Crohn’s disease. This case 
report emphasizes the importance of establishing the 
etiologic factor that may determine a flare-up in Crohn’s 
disease patients, as well as and the need to prevent serious 
complications in IBD immunocompromised patients. 

 Case report 

A 63-year-old man with a 10-year history of ileal 
and colonic Crohn’s disease presented at our department 
with general malaise, loss of appetite and 5 kg weight 
loss over the last month. He was in clinical remission for 
Crohn’s disease for two years, with maintenance therapy 
5-Aminosalicylic acid (5-ASA)-derived Mesalamine 1.2 g 
per day, and since then he had not made any clinical or 
colonoscopic control. There had not been any immuno-
suppressive or corticoid in his medication for two years. 
A year ago, he had an episode of hemoptysis, during 
which a bronchoscopy was carried out, with evidence of 
bronchiectasis and excluded reactivation of pulmonary 
tuberculosis. 

At presentation, the patient had no diarrhea or other 
abdominal complaints. The physical examination revealed 
an underweight patient, pale, unfebrile; no sign of abdo-
minal mass or pain; liver and spleen in normal range; 
coarse crepitation could be heard bibasilar; arterial pressure 
(AP) 110/70 mmHg, atrioventricular (AV) frequency  
85 beats/min., respiratory frequency (RF) 20 breaths/min. 
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We decided to initiate an ambulatory general medical 
control to identify the cause of his clinical manifes-
tations. Initial laboratory findings – mild hypochromic 
microcytic anemia, normal white blood count and leukocytic 
formula, normal platelet count; hyposideremia, hypo-
albuminemia, raised inflammation markers erythrocyte 
sedimentation rate (ESR) and C-reactive protein (CRP) 
(Table 1). 

Table 1 – Initial laboratory results 

Laboratory test At presentation 

Hemogram 

Hemoglobin [mg/dL] 11.8 

Hematocrit [%] 36.5 

Red cell count ×106/μL 4.8 

Mean cell volume (MCV) [fL] 76.1 

Mean cell hemoglobin (MCH) [pg] 24.5 

Mean cell hemoglobin concentration 
(MCHC) [%] 

32.2 

White blood cell count /μL 8180 

Neutrophils /μL 5100 

Lymphocytes /μL 2350 

Monocytes /μL 727 

Eosinophils /μL 47 

Basophils /μL 459 

Platelet count /μL 305 000 

Inflammatory markers 

ESR [mm/h] 34 

CRP [mg/dL] 61.85 

Biochemical parameters 

Iron [μg/dL] 17 

Ferritin [μg/dL] 114 

Albumin [g/dL] 2.9 

Creatinine [mg/dL] 0.9 

BUN [mg/dL] 25 

Na+ [mmol/L] 139 

K+ [mmol/L] 4.3 

ALT [U/L] 18 

AST [U/L] 24 

ALT: Alanine transaminase; AST: Aspartate transaminase; BUN: Blood 
urea nitrogen; CRP: C-reactive protein; ESR: Erythrocyte sedimentation 
rate. 

A viral and bacterial screen was performed: hepatitis B 
virus (HBV), hepatitis C virus (HCV), human immuno-
deficiency virus (HIV) serology were negative; sputum 

test for bacillus Koch (BK) and Clostridium difficile 
enterotoxin were negative. Chest X-ray and thoracic 
computed tomography (CT) showed sequels of pulmonary 
tuberculosis, honeycomb appearance and bronchiectasis 
in the upper and middle zones, basal fibrosis, no pleural 
effusion and no sign of active tuberculosis. A malignancy 
screen with abdominal ultrasound and upper endoscopy 
has failed to show the cause of his symptoms. 

A total colonoscopy with ileoscopy was performed. 
We found appearance suggestive of active Crohn’s disease: 
diffuse deep ulceration with a nodular appearance of the 
anorectum, serpiginous deep ulcer with exudate burrowing 
underneath the mucosal fold in the sigmoid and descen-
dent mucosa, large ulcer of the cecum involving ileocecal 
valve, focal area of severe colitis resembling a mass lesion 
in the caecum. Multiple serial biopsies were taken. It 
should be reminded that the patient had not had any 
abdominal symptoms or diarrhea up to that moment. 

Histopathology examination reveals chronic inflam-
mation, plasma cell and lymphocytes in increased number 
in lamina propria (Figures 1 and 2), but also neutrophilic 
inflammation, cryptitis and crypt abscesses; architectural 
distortion, rare granuloma (Figure 3); transmural inflam-
mation with lymphoid aggregates. These features are all 
characteristic for IBD, especially Crohn’s lesions, and 
therefore, they confirm the diagnosis. Detection of Myco-
bacterium tuberculosis from intestinal mucosal biopsies 
using Ziehl–Neelsen staining was negative. There was no 
evidence of dysplasia or malignancy. After the colono-
scopy, which was performed in ambulatory, the patient 
refused admission because of family problems. He accepted 
to continue investigations and began the treatment in a 
few days. 

After 10 days, the patient’s general condition degraded 
and diarrheal stools 3–4/day appeared, accompanied by 
abdominal pain and distension. The patient agreed with 
admission. We decided to initiate the treatment for active 
severe Crohn’s disease and at the same time to continue 
investigation with abdominal CT – for an evaluation of 
small bowel involvement and a new screen for infectious 
causes – C. difficile or CMV/EBV infection. Images from 
abdominal CT revealed terminal ileum abnormality: bowel 
wall enhancement and thickening, comb sign fibro-fatty 
proliferation and perivascular inflammatory infiltration. 
There were no stenosis, fistula or intra-abdominal abscess; 
splenomegaly – 160 mm craniocaudal. The second sample 
for C. difficile was negative and IgM/IgG for CMV and 
Epstein–Barr virus (EBV) in working (Table 2). 

Table 2 – The dynamics of the laboratory results in the patient 

Investigations 
At the beginning of 

treatment 
Five days  

of treatment 
10 days 15 days Day of death 

Hemogram 

Hemoglobin [mg/dL] 10.4 8.26 11.4 6.9 9.92 

Hematocrit [%] 34.3 26.5 37.5 21.9 30.1 

White blood cell (WBC) count /μL 10.6 4.9 11 3.48 4.59 

Neutrophils /μL 8330 4210 9900 3110 3860 

Lymphocytes /μL 1420 523 811 250 662 

Platelet count /μL 272 000 179 000 132 000 48 000 31 500 

Inflammatory markers 

ESR [mm/h] 12 8 7 10 13 

CRP [mg/dL] 1.2 0.82 3.85 12.65 14.3 
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Investigations 
At the beginning of 

treatment 
Five days  

of treatment 
10 days 15 days Day of death 

Biochemical parameters 

Iron [μg/dL] 13 24 31 141 100 

Ferritin [μg/dL] 120 180 194 172 230 

TSAT [%] 6.3 4.1 5 4.6 4 

TIBC [μg/dL] 205 187 200 194 180 

Albumin [g/dL] 2.2 1.9 3.2 1.9 2.3 

Creatinine [mg/dL] 0.9 1 0.6 0.5 0.7 

BUN [mg/dL] 25 26 26 24 34 

Na+ [mmol/L] 131 132 136 128 140 

ALT [U/L] 39 72 54 39 37 

AST [U/L] 24 22 34 24 71 

INR 1.29 1.18 1.32 1.47 1.09 

PT [sec] 14.10 13.2 15 17.2 12 

ALT: Alanine transaminase; AST: Aspartate transaminase; BUN: Blood urea nitrogen; CRP: C-reactive protein; ESR: Erythrocyte 
sedimentation rate; INR: International normalized ratio; PT: Prothrombine time; ST: Transferrin saturation; TIBC: Total iron binding capacity. 

 
Corticotherapy and support measures – human albumin 

solution, parenteral nutrition, supplements of calcium, 
KCl, antibiotherapy (Ciprofloxacin, Metronidazole) were 
initiated immediately, with a rapid but transient impro-
vement of the general condition. During hospitalization, 
the patient presented an episode of massive gastrointes-
tinal bleeding – hematochezia, followed by severe post-
hemorrhagic anemia 6.9 mg/dL and thrombocytopenia 
48 000 platelets/μL. 

We performed a new colonoscopy to take biopsies 
once more, specifically from the cecal lesion, as the 
histologist had recommended. The colonoscopic appea-
rance was improved, compared to the previous exami-
nation; however, an ulcerated infiltrative cecal tumor 
was noted. 

Histopathological (HP) examination of colon mucosal 
biopsies harvested during classic colonoscopy revealed 
the same type of lesions, superficial ulcerations formed by 
chronic inflammatory infiltrates present in the mucosal 
and submucosal layers, sometimes with granulomatous 
aspect and vascular congestion. For the presence of 
cytomegalovirus and the types of cells present in the 

inflammatory infiltrate, necessary both for positive 
diagnosis and for the differential histopathological diag-
nosis, we performed microtome serial sections from the 
same biological material which were displayed on plates 
with poly-L-lysine and processed by immunohisto-
chemistry techniques. Thus, we used mouse monoclonal 
anti-cytomegalovirus antibody, clone CCH2 DDG9, 1/50 
dilution (DAKO) to evidentiate CMV; CD3 antibody, 
clone F7.2.38 1/100 dilution (DAKO) for showing T-
lymphocytes; CD20 antibody, clone L26, 1/100 dilution 
(DAKO) for B-lymphocytes; CD68 antibody, clone KP1, 
1/200 dilution (DAKO) for highlighting macrophages. 

Immunohistochemical examination revealed the pre-
sence of enlarged mesenchymal and endothelial cells, 
which contained inclusions of cytomegalovirus (Figure 4). 
The distribution of the cells positive to CMV was 
heterogeneous. 

Among the immune system cells in the inflammatory 
infiltrate in the wall of the cecum, the larger numbers 
appeared to be T-lymphocytes (Figure 5) and macrophages 
(Figure 6), while B-cells (Figure 7) were in a smaller 
number. 

 

Figure 1 – Colonic mucosa with massive erosive inflam-
mation. HE staining, ×200. 

Figure 2 – Abundant inflammatory infiltrate present at 
the basis of glands and also in the lamina propria, 
composed preponderantly of lymphocytes and plasmo-
cytes. HE staining, ×200 
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Figure 3 – Chronic inflammation of granulomatous 
type developed in the lamina propria of the mucosa, as 
well as the submucosa. HE staining, ×100. 

Figure 4 – Endothelial and mesenchymal cells with 
positive inclusions of CMV. Anti-CMV antibodies, ×200. 

 

Figure 5 – T-lymphocytes present in large numbers in 
the inflammatory infiltrate from the colonic mucosa. 
Anti-CD3 immunostaining, ×200. 

Figure 6 – Macrophages in large numbers within the 
inflammatory infiltrate of the colon mucosa. Anti-CD68 
immunostaining, ×200. 

 

 
Figure 7 – Chronic inflammatory infiltrate present 
within the colon mucosa with a moderate quantity of 
B-lymphocytes. Anti-CD20 antibody, ×200. 

Soon after, the infection with cytomegalovirus was 
confirmed by positive CMV IgM, and CMV was demon-
strated by polymerase chain reaction (PCR) in serum 

198 000 copies/mL, thus establishing the diagnosis. Despite 
the initiation of intravenous Ganciclovir alongside with 
other intensive care measures, he progressively deterio-
rated: he became febrile 380C and respiratory manifest-
ations – productive cough, dyspnea, tachypnea occurred; 
on auscultation bi-basal crepitations. Chest X-ray confir-
med multilobar pneumonia, and, given the likely immuno-
suppression, antimicrobial cover was augmented empirically 
to Piperacillin/Tazobactam and Vancomycin. Repeated 
blood cultures were negative for bacteria and fungi. 

Subsequently, his fever, dyspnea and other symptoms 
persisted, alongside with a rapidly progressing pancyto-
penia (severe thrombocytopenia, leukopenia) and evidence 
for DIC (disseminated intravascular coagulopathy). These 
features, as well as hyperferritinemia, raised the suspicion 
of hemophagocytic syndrome. Consequently, we performed 
a bone marrow aspiration, which revealed hypercellular 
marrow with hemophagocytosis. Hence, CMV-associated 
hemophagocytic syndrome in the context of recent cortico-
therapy for Crohn’s disease was established. 

The admission of the patient in the intensive care 
unit provided increased measures of treatment: antiviral, 
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antimicrobial, electrolytes replacement, blood and platelet 
transfusion, human albumin administration, parenteral 
nutrition, as well as mechanical ventilation support. 
However, they did not determine any improvement of 
the patient’s state or favorable hematological response, 
this leading to death in the following days. 

 Discussion 

This case illustrates in a dramatic manner the level of 
gravity of the CMV infection that leads to multiorganic 
dysfunction and death in IBD patients. The severity of 
the CMV infection is well known in immunocompromised 
patients, such as transplant receivers, AIDS (acquired 
immunodeficiency syndrome) and immunosuppressive 
treatment [9, 10]. There has been enough evidence over 
the last decades that supports the gravity of the CMV 
infection in the case of IBD patients, especially the  
ones on immunomodulator treatment (biological and/or 
Azathioprine) [11–13]. 

CMV infection can precipitate and exacerbate the 
gastrointestinal mucosa lesions, thus explaining the increase 
in general mortality, especially in immunocompromised 
persons [14, 15]. It is known that CMV tends to infect 
tissues with a rapid growing rate, locating in particular 
within the endothelial cells of granulation tissue. Therefore, 
digestive chronic inflammatory disease is an environ-
ment for the development of the virus. Some studies have 
suggested that CMV is rather an opportunistic infection 
of the severely inflamed mucosa located in the intestine 
rather than a primary pathogen agent. The fact is that 
IBD patients infected with CMV have a much higher 
mortality than patients with only IBD [16–18]. 

For detection of CMV we used both serological and 
immunohistochemical exams. According to some authors, 
immunohistochemical tests are the gold standard for 
evidence of CMV infection [19]. 

In this case, the association with immunosuppressive 
therapy was not present, with the exception of the 
relatively short corticosteroid treatment, which, according 
to studies, does not seem to aggravate or reactivate the 
CMV infection [20]. The delay in the administration of 
antiviral treatment represents an aggravating factor. In 
order to improve the prognosis, it is mandatory to initiate 
the treatment as promptly as possible [10, 21]. 

Another interesting topic of analysis is the occurrence 
of the hemophagocytic reactive syndrome. This disorder 
reactively occurs at patients with bacterial or viral 
infections, as well as at cancer sufferers in the settings 
of immunodeficiency, displaying a hematological aspect 
of multiple organ dysfunction syndromes [22, 23]. Hemo-
phagocytic lymphohistiocytosis, due to dysregulation of 
the immune response, is characterized by the activation 
of the macrophage system, followed by histiocytes pro-
liferation and phagocytosis [24, 25]. 

IBD patients are at risk of this complication, especially 
because of using immunosuppressive therapy [26–28]. 
Fever, splenomegaly, pancytopenia, hyperferritinemia and 
hypertrigliceridemia are the most frequent debut criteria 
for diagnosis [25, 26, 29]. Bone marrow aspiration 
reveals hemophagocytosis [30, 31]. The diagnosis requires 
a high dose of suspicion with an IBD patient with fever 
[32]. If the initial evaluation has not confirmed the 

diagnosis, the clinical suspicion should be maintained 
until the final outcome [27]. 

 Conclusions 

The CMV infection in IBD patients treated or not with 
immunosuppressive therapy, represents a potential life-
threatening condition, which requires prompt diagnosis 
and treatment. The potential occurrence of the hemo-
phagocytic syndrome has constantly been kept in mind in 
the presence of viral infection in an immunodepressed 
host, in order to minimize morbidity and mortality in these 
patients. No rigorous attempt has been made so far to train 
gastroenterologists in this disorder and its consequences, 
and treatment sanctions are quite deficient. 
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