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Abstract

Background and Aims: Cytomegalovirus (CMV) infection is well known in immunocompromised hosts.
However, its incidence and role in immunocompetent subjects is not clear. The aim of our study was to evaluate
CMV infection in immunocompetent hosts and its clinical presentations at a Government restructured hospital in
Singapore.

Methods: We retrospectively reviewed in-patient referrals during the period June 2011 - June 2017 to one
Infectious Diseases (ID) physician. Of all the referrals, only those with confirmed diagnosis of CMV in patients above
the age of 21 years were analysed. All the patients were investigated for underlying immunodeficiency syndromes,
inflammatory bowel diseases and malignancies. The diagnosis of CMV was confirmed using CMV quantitative PCR
(Polymerase Chain Reaction), IgM, 1gG, CMV antigen or histopathological examination of biopsy specimen:
presence of CMV inclusion bodies. Acute infection was defined as positive IgM anti-CMV antibodies along with
clinical features of CMV infection.

Results: Nine patients had confirmed CMV infection with age range of 32 to 79 years. Four patients presented
with pyrexia of unknown origin (PUO), three with gastrointestinal manifestations and two had eye manifestations.
Patients with PUO were younger with milder symptoms, and mild transaminitis. Those with gastrointestinal CMV
were older and with severe symptoms needing prolonged hospitalisation and those with eye manifestations of CMV
had localised symptoms.

Conclusion: CMV infection can present in immunocompetent and young subjects with local or systemic
manifestations. Younger patients with CMV seem to have relatively mild illness even without antiviral treatment.
CMV infections should be considered in young or older immunocompetent people even in the absence of any
significant comorbidities and risk factors. As gastrointestinal manifestations seem to be more in elderly and
associated with increased morbidity and mortality, early diagnosis and treatment of CMV in this group of people is
important.
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In immunocompetent people, the infection is less well-studied and
is thought to be mild and self-limiting illness; the role of antiviral
treatment in these patients and the dose and duration are not well-
established [1].

Immunocompromised;

Introduction

The aim of our study was to evaluate CMV infection and its clinical

Cytomegalovirus (CMV) is a double-stranded DNA virus member . X
presentations among immunocompetent hosts.

of Herpesviridae family. A majority of the human population is
exposed to CMV, based on sero-prevalence. CMV establishes latent

infection and may re-activate later and cause significant clinical Material and Methods
manifestations, especially in immunocompromised patients, like those
on immunosuppressant drugs and cancer chemotherapy, post-organ  Setting

transplantation and acquired immunodeficiency syndrome (AIDS) [1].
Changi General Hospital (CGH), Singapore, is a Government

restructured hospital with all specialist care facilities except for women
and child health. Its Infectious Diseases Department receives referrals

The clinical manifestations of CMV infection in immunocompetent
people, however, are less widely known and hence less understood.

Usually the manifestations in immunocompetent people are due to
primary infection or reactivation of underlying CMV infection, the
differentiation between which is difficult in clinical practice. The
manifestations may vary from mild and self-limiting to severe and
debilitating.

from all other departments for diagnostics and therapeutics.
SingHealth (CGH is a member of SingHealth group of hospitals in
Singapore) centralised IRB approved this study for data collection. Due
to retrospective nature of the study, waiver of consent was granted.
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Referrals to one Infectious Disease (ID) physician were reviewed from
June 2011 to June 2017 for patients aged above 21 years.

All the in-patient data, demographic details, admission records in
electronic and paper format, investigations and follow-up records were
reviewed and documented. This material was collected and kept
anonymised in electronic format and was housed on the hospital
computer.

Exclusion criteria

Age below 21 years; patients with known HIV (Human Immuno-
deficiency Virus) or AIDS (Acquired Immuno-deficiency Syndrome);
hepatitis, cirrhosis; those with end-stage renal disease and on
haemodialysis; those on steroids or immunosuppressant treatment;
post-organ transplant; immunodeficiency syndromes; patients
receiving chemotherapy; patients with end-organ complications of
diabetes; inflammatory bowel disease(IBD) and tuberculosis.

Pyrexia of unknown origin (PUO)

The criteria for consideration of fever as PUO were fever for
atleast2-3 weeks and other causes of fever ruled out with intense in-
patient evaluation.

Diagnostic criteria used for confirmation of CMV

CMV quantitative PCR (polymerase chain reaction), and/or CMV
antigen, CMV IgM and IgG levels using peripheral blood samples.

Histopathological Examination: Presence of CMV inclusion bodies
on biopsy using immunohistochemistry stain.

Acute infection was defined as positive IgM anti-CMV antibodies
along with clinical features of CMV infection.

Diagnosis was confirmed on the basis of CMV quantitative PCR.

For blood PCR, kits and methods used: Real-time quantitative
PCR(Roche COBAS Ampli Prep/COBAS, Taq Man, Roche
Diagnostics, Indianapolis, IN 46250-0457, USA.

CMV Test with primers and probe targeted at UL54 gene of human
Cytomegalovirus (CMV). Assay type: quantitative. Performance
characteristics - Analytical sensitivity: EDTA plasma, 56 IU/ml at 95%
confidence level. Analytical specificity: No cross-reactivity with HHV®,
HSV1/2, VZV, EBV, Parvovirus, B19, Hepatitis B virus and BK virus.
Dynamic (linear) range: 13, 7(2.14 log) to 9,100.000 (6.96 log) IU/ml,
150 (2.18 log) to 10,000,000 (7.00 log) copies/ml, (Log values: 1 log10
is: 10 copies/ml).

Result

Case series of cytomegalovirus infection in
immunocompetent patients

Four patients reported with pyrexia of unknown origin, three
patients with gastrointestinal and two with ocular manifestations of
CMYV infection.

Patients presenting with pyrexia of unknown origin (PUO)

Self-limited infections; No treatment was given in the form of
antibiotics or antivirals.

1. A 37-year-old male with a history of ureteric calculus, presented
with fever for 3 weeks, diarrhoea and generalised body aches. General
and systemic examination was normal. Investigations revealed
peripheral blood film: atypical lymphocytes (34%), CMV PCR in
peripheral blood: 2.76 log., mild transaminitis.

2. A 32-year-old male, with nephrolithiasis and prolapsed
intervertebral disc was admitted with a 2-week history of fever. General
physical and systemic examination revealed no abnormality. Peripheral
blood film showed atypical lymphocytes (13%); CMV IgM: Positive;
IgG: positive; CMV PCR: 2.21 log; mild transaminitis.

3. A 3l-year-old male, with a history of gastrointestinal reflux
disease, was admitted with fever of 3-week duration and dry cough for
10 days. Clinical examination was normal. The chest x-ray was normal;
peripheral blood film showed atypical lymphocytes (4%); CMV PCR:
2.45 log; mild transaminitis.

4. A 37-year-old male was admitted with a history of fever for two
weeks. General physical and systemic examinations were
unremarkable. The laboratory tests revealed CMV PCR: 3 log; mild
transaminitis.

Patients take out presenting with systemic CMV infection
along with gastrointestinal manifestations

1. A 45-year-old female with past medical history of hypertension
and haemorrhoids was admitted with per-rectal bleeding for 4 days
and diabetic ketoacidosis. She was found to have multiple
circumferential peri-anal fistulae and edematous rectal mucosa. Blood
cultures grew Klebsiella pneumoniae. She further had significant
perrectal bleed, for which she had CT angiogram followed by sigmoid
colectomy and ileostomy.

The rectal biopsy showed inflamed granulation tissue with CMV
inclusions; CMV Antigen in peripheral blood: Positive and CMV PCR:
3.34 log. She was treated with intravenous ganciclovir (5 mg/kg twice a
day for 14 days), followed by oral valganciclovir (900 mg once a day)
for 3 months. She subsequently had reversal of ileostomy and has
remained well.

2. A 73-year-old female with past medical history of hypertension,
gout and fractured neck of femur was admitted with per-rectal bleed.
Colonoscopy revealed superficial ulcers in rectum. Histology of rectal
biopsy showed ulceration with granulation tissue;
immunohistochemistry stain was positive for CMV. CMV PCR in
peripheral blood: negative; CMV IgM: negative; IgG: positive. She was
later diagnosed with probable renal cell carcinoma. The diagnosis
could not be confirmed as she declined biopsy. She received
valganciclovir (900 mg twice daily for 2 weeks), followed by once daily
to complete 3 months of treatment.

3. A 77-year-old female with a previous history of ischemic heart
disease and laparotomy for perforated duodenal ulcer, was admitted
for lower limb cellulitis and Streptococcus dysgalactiae bacteraemia.
During the course of treatment she was found to have significant drop
in haemoglobin (12 gm-7 gm) with no apparent hematemesis or
melena. She underwent upper gastrointestinal tract endoscopy which
revealed 2 gastric ulcers. The ulcer biopsy was positive for CMV
erosive gastritis. Other investigations done were - CMV PCR in
peripheral blood: 3.28 logs; IgG: positive; IgM: negative. She was
treated with valganciclovir (900 mg twice a day), but eventually died
due to complications of sepsis associated with hospital-acquired
Pneumonia.
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Systemic CMYV infection presenting with ocular-
manifestations

1. A 79-year-old male was reviewed at our eye clinic for refractory
acute anterior uveitis and glaucoma. Diagnostic tests revealed PCR of
aqueous humor: CMV positive, 4.91 log; CMV Ag in peripheral blood
was negative. He was lost to follow-up.

2. A 53-year-old male was admitted with intractable right eye uveitis
with no significant past medical history. PCR of aqueous humour:

CMYV positive, 3.54 log; CMV PCR in peripheral blood: negative; CMV
IgG: Positive; CMV IgM: Negative. He was treated with valganciclovir
with poor compliance. He required glaucoma drainage implant 6
months after diagnosis. He received valganciclovir 900 mg twice daily
for 2 weeks followed by once daily to complete two years, as the
intraocular pressure was not controlled. Subsequent PCR of aqueous
humor was negative for CMV (Tablel).

SL| A | S | Symptom | Diagn | CMV PCR CMV IgM | CMV AST ALT ALP CRP Procalciton | HIV IHC:
No|g |e |s osis (Neg: Ig(Neg: (normal | (normal (norma (normal in (normal| screen(ND | immun
. e | x negative, negative, range 10| range 7 | range range less not| ohisto
Pos: Pos: to 40 | to 56 ranged less than| than 0.15  done, NR:| chemis
positive, positive, units/lit) | units/lit) 4 to 3.0 ng/ml) non- try
ND: not| ND: not 147 U/ mg/ml) reactive)
done) done)G i
it)
1 45| F | Per rectal| CMV 2,190 C/ml| Nonspecific Pos 55 24 74 6.9 ND NR IHC
bleeding colitis, | 3.34 log immunofluor stain
perian escence positive
al
fistula
2 73| F | Per rectal| CMV Not detected | Neg Pos 13 12 58 16.7 0.16 ND IHC
bleeding colitis stain
secondary positive
to rectal
ulcer
3 | 77| M | Haemoglo | CMV 2,81 c/ml 3.32| Neg Pos 51 63 229 109.4 0.66 NR IHC
Y bin  drop| gastriti | log stain
from 10 to| s positive
7 gm/di
4 | 37| M | Fever for| PUO 569C/ml 2.76| ND ND 62 92 165 27.4 0.39 NR ND
Y 3 weeks log
5 | 32| M| Fever for| PUO 199C/ml Pos Pos 212 258 163 9.4 0.2 NR ND
Y 3 weeks 2.30log
6 | 37| M| Fever for| PUO 993C/ml 3.00| ND ND 43 77 112 14.7 0.48 NR ND
Y 3 weeks log
7 | 31| M| Fever for| PUO 282C/ml ND ND 70 129 83 5.8 ND NR ND
Y 3 weeks 2.45log
8 | 79| M| Red Uveitis | CMV DNA| ND ND 9 ND ND ND ND ND ND
Y eye(right) detected in
aqueous
humor(serum:
not done)
9 | 53| M| Red Uveitis | CMV DNA| Neg Pos 29 30 62 0.8 ND NR ND
Y eye(right) detected in
Aqueous
humor
(undetected in
serum)
ND: Not done; NR: Non-Reactive.

Table 1: Summary of all the patients with details of sex, disease, detection and results.

Discussion

Seroprevalence of CMV has been reported between 45 to 100%,
highest being in South America, Africa and Asia and lowest in Western
Europe and USA [2].

Reactivation of CMV leads to systemic manifestations which are
commonly seen in immunocompromised individuals especially in
solid organ transplant and Human Immunodeficiency Virus (HIV)
patients [1].

CMV infection may affect various systems and can present as
meningoencephalitis, retinitis, hepatitis, colitis or enteritis,
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pneumonitis, pancreatitis, nephritis, early myocarditis, graft rejections.
Primary infection in pregnant women can lead to congenital CMV
syndrome in new-borns.

CMYV infection with clinical manifestations has, however, been
rarely reported in immunocompetent subjects. In our study, we
reviewed CMYV positive cases in otherwise healthy subjects. They were
admitted for various medical conditions and subsequently confirmed
to have CMV infection.

Infections with CMV can be varied from a prolonged fever to
serious, life-threatening manifestations. In severe manifestations, there
seems to be a role for antiviral treatment along with surgery, where
deemed necessary.

Gastrointestinal (GI) involvement has been the commonest site for
CMYV infection, leading to gastroenteritis, duodenitis, colitis, proctitis
and exacerbation of pre-existing inflammatory bowel disease [1-4].
CMYV prevalence rate in GI biopsies of 9/1000 has been reported. In GI
infection, CMV can also present as generalised symptoms with or
without bloody diarrhoea and melena [1,5]. Another recent study
found that primary CMV infection in IBD patients on
immunomodulators can cause severe clinical manifestations and hence
should be thought of even in low seroprevalence areas [6].

Patients with IBD are more prone for complications as a result of
CMV colitis, i.e., megacolon, fistula, perforation and peritonitis [1].

Three female patients from our study had CMV infection presenting
with gastrointestinal manifestations. We observed that GI presentation
of CMV was per-rectal bleeding in 2 patients, of whom one had peri-
anal fistula needing colectomy with ileostomy. Second patient had
rectal ulceration with granulation tissue. Both recovered well during
follow-up. Due to the severity of their symptoms and clinical features
they needed supportive care and long in-patient stay.

The third patient was confirmed CMV positive on biopsy of 2
gastric ulcers, when presented to hospital with low haemoglobin (7
gm/dl). She died as a result of hospital-acquired pneumonia. All of
them received antiviral-treatment.

In CMV patients with GI symptoms, the mortality rate has been
reported to be in between 6.2% to 32% [1]. The higher mortality has
been associated with patients above the age of 55 years and with those
who have compromised immunity.

CMV colitis in immunocompetent people has been reported, but is
rare; a vast majority of patients were found to have associated
comorbidities including diabetes mellitus, renal failure, and
Inflammatory Bowel Disease (IBD) and HIV infections. Two patients
from our colitis presentation did not have any significant comorbidity.
The third one declined further tests for renal cell carcinoma. We
observed patients with GI presentation of CMV were older with
prolonged hospitalisations and higher morbidity.

The probable reason for presence of CMV in the colon with IBD
may be related to bowel wall inflammation leading to cytokine release
further resulting in activation of CMV replication [3,7]. Treatment
with steroids is associated with positive blood PCR, but not with
clinical disease. The CMV DNA levels seem to relate with adjustment
of steroid dose.

The benefits of treatment of CMV colitis are not clear as CMV is
known to resolve spontaneously in immunocompetent hosts. However,
we noted that especially, immunocompetent elderly with colitis, had
severe clinical presentations. These were from per-rectal bleed, needing

blood transfusions to peri-anal fistulae needing colostomy and
prolonged in-patient stay. Due to presence of fistulae they were
thoroughly investigated but found to be negative for IBD.

Although there are no guidelines on management of CMV in
immunocompetent hosts, we however found guidelines in relation to
immunocompromised individuals and those with IBD.

The American College of Gastroenterology and European Crohn’s
and Colitis Organisation (ECCO) state that routine screening for CMV
is not necessary prior to the starting of immunosuppressive therapy in
IBD. However, in steroid resistant colitis, CMV should be excluded
before increasing immunotherapy. In severe steroid resistant colitis
with CMV detected in the mucosa during immunomodulation
therapy, antiviral therapy should be started and immunomodulators
discontinued, until colitis symptoms improve [8]. 'The British Society
of Gastroenterology' (BSG) guidelines suggest treatment of CMV and
discontinuation of immunosuppression in refractory colitis when
CMYV is detected by histology and PCR [9].

Central nervous system (CNS) involvement is also well-documented
in immunocompetent people from previous studies. They can present
with generalised symptoms along with motor or sensory deficits,
encephalitis, visual field defects, and continence issues [1]. Guillain-
Barre’ syndrome, transverse myelitis, diffuse axonal neuropathy and
cranial nerve palsies also have been reported [10-13].

From our small retrospective sample we did not have any confirmed
diagnosis of CNS CMV. Haematological abnormalities are known in
immunocompetent people with CMV infection which includes
thrombocytopenia,  pancytopenia,  disseminated  intravascular
coagulation and myelodysplastic changes [1]. Apart from the atypical
lymphocytes seen on peripheral blood film we did not observe any
other haematological abnormalities in our series. In those with sepsis
and hospital-acquired infections as in 3 of our patients, it was difficult
to conclude if the haematological and liver dysfunctions were due to
CMYV itself or a result of severe sepsis. CMV infection may be a pro-
coagulant state, leading to thrombosis at various sites often in the
absence of known risk factors for hypercoagulability [1,14,15]. These
complications were not seen in our patients.

Eye involvement in CMV presents as uveitis, retinitis and corneal
involvement and papillitis [16,17]. Anterior uveitis may be more
common in immunocompetent patients due to a stronger immune
response, nevertheless with long term complications [18-22].

We observed 2 patients (aged 79 and 53 years) with no systemic
evidence of immunosuppression who were referred to us by our eye
clinic. Both presented with anterior uveitis and had glaucoma, and for
both, the diagnoses were confirmed by PCR of aqueous humor. One
received valgancilcovir and during the follow-up period one of them
required glaucoma drainage implant.

Although we did not observe lung involvement from our study,
CMV can cause pneumonia or interstitial pneumonitis with
lymphadenopathy and generalised symptoms [1]. Pulmonary CMV
has been reported in high frequency in a recent study of critically
unwell immunocompetent patients.

It appears from the current literature that CMV in
immunocompetent people is not as rare as previously thought. The
increased recognition of the syndromes as caused by CMV may be due
to  improved  diagnostic  techniques like PCR  and
immunohistochemistry [1].
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Also, the severity and complications of clinical manifestations due
to CMV infection can range from mild and self-limiting to severe and
life-threatening to chronic. The role of treatment is not clearly
established in immunocompetent people. In majority of the cases, the
infection is likely self-limiting. However, antiviral treatment should be
initiated weighing benefits vs. adverse effects from treatment in severe
cases [1]. The adverse effects of treatment with ganciclovir/
valganciclovir may include, but not limited to: Cytopenias; Seizures;
Nephrotoxicity; Fertility impairment; Stevens-Johnson syndrome, etc.
There seems to be a role for anti-viral treatment along with
appropriately chosen surgery in selected, severe cases.

Limitations of Study

Small numbers and retrospective nature of study. Due to single
center study, our patient group may not be fully representative.

Conclusion

From our study we conclude that CMV infection can present in
healthy and immunocompetent subjects with various clinical
manifestations. Our case series suggest that younger patients
presenting with PUO have relatively mild illness. CMV infection of eye
can result in long term morbidity. Elderly people are prone for more
severe gastrointestinal manifestations, and need interventions and
prolonged hospitalisation. Early detection and intervention may help
to reduce morbidity and mortality in these patients.

Currently no clear guidelines are available on treatment of CMV in
immunocompetent hosts. Treatment is based on severity, age,
comorbidities and site of infection.

We conclude that based on our experience and all available
literature, CMV screening for immunocompetent patients can be
considered:

1. For patients with PUO in the absence of other infections or
diagnoses contributing to fever.

2. System-based screening of patients as indicated by clinical signs
and symptoms as elaborated above.

3. It is clinically difficult to distinguish between acute vs. chronic
and reactivation of CMV infection. CMV IgM antibody and/or paired
IgG antibody with rising titres can be considered for these scenarios.
However, this distinction does not help in making therapeutic
decisions.

4. CMV quantitative PCR and histopathology of appropriate
specimens can assist in diagnosis in suitable cases.

5. A conservative approach with close monitoring may be adopted
for milder cases. For patients with severe manifestations, treatment
should be considered based on its benefits vs. side effects.
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