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Patient with Nephrotic Syndrome due to
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We report a case of cytomegalovirus- (CMV-) induced buccal ulcer in a patient with nephrotic syndrome. An 82-year-old man with
membranous nephropathy was on immunosuppressive therapy presented with an ulcer in the oral cavity and was hospitalized.
Intraoral examination revealed an inflamed and painful ulcer on the left buccal mucosa. Blood test results showed CMV
positivity, and histopathological examination confirmed the diagnosis. Anti-CMV therapy (ganciclovir) was initiated from the
third day of hospitalization. However, he developed dyspnea on the 14th day. Computed tomography images of the chest
revealed the presence of ground-glass opacities, and noninvasive positive pressure ventilation was initiated under the provisional
diagnosis of pneumocystis pneumonia caused by ganciclovir-associated myelosuppression and/or steroid-induced
immunocompromised state. The patient died of pneumocystis pneumonia on the 21st day. The patient had received
immunosuppressive therapy for renal dysfunction. Immunocompromised patients with CMV infection should be treated with
caution, as drugs for CMV may themselves cause myelosuppression, deteriorating the prognosis of the patient.

1. Introduction

Cytomegalovirus (CMV) is a genus of viruses of the order
Herpesvirales, which is estimated to infect approximately
90% of adults at some point in their lives. CMV infection
is usually subclinical and can persist in this manner for
the entire life span of an infected individual [1–3]. It is
also an opportunistic pathogen [2] and can affect multiple
organs, leading to pneumonia, peptic ulcers, retinitis,
and/or encephalitis in immunocompromised hosts, includ-
ing patients who have undergone allogeneic hematopoietic
stem cell transplantation [4, 5], allogeneic bone marrow
transplantation [6, 7], and/or organ transplantation [8]
and patients infected with the human immunodeficiency
virus (HIV) [9].

To date, however, few reports have documented the man-
ifestations of CMV infection in the oral cavity [10–12]. Here,

we report a case of CMV infection of the buccal mucosa in an
immunocompromised patient.

2. Case Presentation

An 82-year-old man was referred to our hospital from
another clinic on June 11, 2019; at that time, he had low total
protein (4.8 g/dL)/albumin levels (1.6 g/dL) and high
protein-creatinine ratio (7.3) and was thus admitted to our
department of nephrology. His medical history revealed fre-
quent tonsillitis in childhood and two episodes of hemor-
rhagic gastric ulcers at the age of 76 years. He was not
positive for HIV, and no family history of renal failure or his-
tory of consanguineous marriage was reported.

He was diagnosed with membranous nephropathy based
on the findings of a renal biopsy and was treated according to
the standard treatment protocol [13], which included
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prednisolone (30mg) and cyclosporine A (100mg). Steroid
pulse therapy was not initiated, and he was discharged from
the hospital on July 9 (Table 1).

On July 26, he started experiencing pain and difficulty in
chewing due to pain in the entire oral cavity, and on August
5, he was admitted to our hospital on an emergency basis due
to the presence of a severely painful lesion in the mouth.

At the time of admission on August 5, 2019, his height
and weight were 160 cm and 62.9 kg, respectively. Results of
blood tests revealed the following: albumin concentration,
1.3 g/dL; C-reactive protein concentration, 1.39mg/dL; total
protein concentration, 4.1 g/dL; platelet count, 14:7 × 104/μ
L; and leukocyte count, 35:9 × 102/mm3. The results of fur-
ther antibody tests revealed that he was positive for
CMVpp65 antigens (C10, C11) 546/434. His β-D glucan
concentration was 40.2 pg/mL, suggesting a strong possibility
of CMV infection.

On August 6, 2019, the patient presented with a painful
intraoral ulcer; intraoral examination revealed ulcers on the
left buccal mucosa and generalized inflammation of the gin-
giva. Moreover, erosion was observed on the left side of the
tongue (Figure 1). No ulceration or erosion was observed
on the right buccal mucosa or the right side of the tongue.

A clinical diagnosis of ulcer on the left buccal mucosa was
made, and the attending physician requested a biopsy of the
ulcer for a definitive diagnosis. An incisional biopsy was per-
formed, and the specimen was sent for a pathological
examination.

Histopathological findings revealed a prominent ulcera-
tive lesion containing numerous CMV-positive vascular
endothelial cells scattered at the fundus of the ulcer
(Figures 2 and 3). Based on these findings, the diagnosis of
CMV infection was confirmed.

The pain persisted even after admission, and the patient
was prescribed an azulene sodium sulfonate gargle contain-
ing 4% xylocaine. A 10-day course of anti-CMV medication
(ganciclovir) was initiated on August 7, 2019.

The C-reactive protein concentration on August 5 was
1.39mg/dL, and ganciclovir was administered from August

7; however, on August 9, the C-reactive protein concentra-
tion had increased to 1.78mg/dL. Nonetheless, his condition
gradually improved to a status of 3/3 CMV antigenemia. Oral
findings on August 16, after the start of ganciclovir therapy
on August 7, are shown in Figure 4. A persistent ulcer on
the left buccal mucosa was noted, and the inflammation
was less severe. However, he developed dyspnea on August
18, and blood test results revealed increases in his C-
reactive protein concentration and leukocyte count to
24.78mg/dL and 89:4 × 102/mm3, respectively (Figure 5).
Computed tomography images of the chest revealed the pres-
ence of ground-glass opacities, and noninvasive positive
pressure ventilation was initiated under the provisional diag-
nosis of pneumocystis pneumonia caused by ganciclovir-
associated myelosuppression and/or steroid-induced immu-
nocompromised state.

On August 18, his estimated glomerular filtration rate
(eGFR) was 25.80mL/min and blood urea nitrogen (BUN)
was 60mg/dL, while on August 19, eGFR decreased to
19.42mL/min and BUN increased to 73mg/dL. A rapid
decline in his renal function was evident. Sulfamethoxazole-
trimethoprim (10mL/day) was initiated from August 20.
However, the patient died due to respiratory failure on
August 25, 2019.

Before his death, the patient provided written informed
consent for the publication of his images and case details.
The requirement for ethical approval was waived by the
appropriate institutional review board.

3. Discussion

The potential routes of CMV infection include vertical trans-
mission via the placenta, birth canal, and/or breast milk; hor-
izontal transmission via the saliva, urine, semen, blood,
and/or cervical and vaginal discharge; or organ transplanta-
tion. In many cases, CMV infection occurs during the perina-
tal period or infancy, and many infected individuals are
asymptomatic [1]. However, the adrenal glands, lungs, gas-
trointestinal tract, and/or retinas of immunocompromised

Table 1: The extent of kidney damage in terms of creatinine level of blood, estimated glomerular filtration rate (eGFR), protein-creatinine
ratio, uric acid (UA), blood urea nitrogen (BUN), blood sodium, potassium, and chloride levels and serum phosphorus level at the start of
treatment, midtreatment (8 days), and posttreatment (18 days).

8/5/19 8/13/19 8/23/19
Start of treatment Midtreatment (8 days) Posttreatment (18 days)

Creatinine level of blood (mg/dL) 2.0 1.5 3.7

eGFR 25.9 34.6 13.2

Protein-creatinine ratio 3.0 4.4 1.5

UA (mg/dL) 6.3 4.6 13.0

BUN (mg/dL) 54.0 39.0 134.0

Blood sodium level (mEq/L) 125.0 130.0 144.0

Blood potassium level (mEq/L) 4.8 4.6 4.4

Blood chloride level (mEq/L) 96.0 99.0 109.0

Serum phosphorus level (mg/dL) 3.9 2.4 7.9

Urinary creatinine (mg/dL) 105.9 77.6 74.0
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hosts could be infected. Occasionally, CMV infection may be
associated with serious and potentially fatal CMV-related
manifestations, such as pneumonia, peptic ulcer, retinitis,
and/or encephalitis.

A few reports of intraoral CMV infection [4, 14] in the
form of nonspecific ulcers on the lips, palate, tongue, and gin-
giva [14] have been documented. Moreover, several cases of
CMV infection associated with HIV infection, malignant

Figure 1: Oral findings in the patient at the initial visit. Ulcers are visible on the left buccal mucosa. Moreover, an erosion is seen on the
tongue. Open arrow: cytomegalovirus-associated ulcer.

85 𝜇m

Figure 2: Histopathological findings of the specimen obtained from the biopsy of the ulcer. The black box shows vascular endothelial cells
containing enlarged nuclei with intranuclear inclusions (hematoxylin-eosin staining). Bar: 85μm.
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Figure 3: Findings from immunohistochemical staining of the specimen obtained from ulcer biopsy. Anticytomegalovirus antibodies are
detected in the nuclei of infected cells. Bar: 40μm.

Figure 4: Oral findings on day 9 after initiation of ganciclovir therapy. A persistent ulcer on the left buccal mucosa is visible, with reduced
signs of inflammation. Open arrow: cytomegalovirus-associated ulcer.
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lymphoma, organ transplantation, and autoimmune diseases
have been reported.

In contrast, few reports have described oral ulcers caused
by CMV in patients with adult nephrotic syndrome, present-
ing with fatigue, edema, and proteinuria [15], rather than in
patients with graft-versus-host disease [16], HIV, or malig-
nant lymphoma. The oral findings in this case included gen-
eralized inflamed gingiva and an ulcer on the left buccal
mucosa.

A diagnosis of CMV infection can be confirmed by virus
isolation; the presence of antigenemia, which detects poly-
morphonuclear leukocytes that are positive for the viral anti-
gen pp65 [17, 18]; polymerase chain reaction, which detects
viral DNA; nucleic acid sequence-based amplification, which
detects viral mRNA; and CMV-specific immunoglobulin M
antibody analysis. However, in the present case, a histopath-
ological assessment was performed, because infected endo-
thelial cells and fibroblasts could be observed easily in the
samples obtained from the ulcer.

In the specimen obtained from our patient, the nuclei and
cytoplasm of hematoxylin and eosin-stained cells were posi-
tive for the viral antigens, and positive cells were also
observed during the immunohistopathological examination.
Particularly, vascular endothelial cells show high affinity for
CMV and harbor the virus [19]. The infected cells swell
and rupture, impeding blood flow and leading to ulceration.
Our patient was immunocompromised owing to steroid
treatment for membranous nephropathy, and the swelling
of the vascular endothelial cells caused by intranuclear inclu-
sions may have led to the circulatory disturbance.

In principle, antiviral medications such as ganciclovir are
indicated for CMV infections (e.g., interstitial pneumonia,
retinitis, and/or enteritis) [9, 19, 20]. As a result, CMV anti-
genemia improved from 546/434 to 3/3.

The patient presented with renal dysfunction and devel-
oped pneumocystis pneumonia after the onset of the clinical
CMV infection. Pneumocystis pneumonia is a serious mani-
festation of an opportunistic pathogen such as CMV, and
previous reports have documented concurrent CMV infec-
tion and pneumocystis pneumonia in patients with HIV [21].

The dose and duration of ganciclovir therapy with
respect to immune dysfunction were appropriate. The sus-
ceptibility of the patient to pneumocystis pneumonia could
be attributed to the steroid therapy initiated for the original
membranous nephropathy and the myelosuppression as a
side effect of ganciclovir therapy.

Our findings also show the relationship between CMV
infection and pneumocystis pneumonia. Potentially, the
pneumocystis pneumonia in our patient may have been
related to the immunocompromised state induced by the ste-
roid use and/or myelosuppression, which is an adverse reac-
tion associated with ganciclovir therapy. Myelosuppression
can be prevented by preemptive administration of ganciclo-
vir, which can result in significant dose reduction compared
to the normal dose [21].

In conclusion, we report a case of oral ulcer caused by
CMV infection in a patient with membranous nephropathy,
which was severe and showed atypical manifestations.
CMV infections in the oral cavity are not common. However,
close collaboration with medical departments is essential
when an immunocompromised patient with oral CMV infec-
tion is encountered, considering the possibility of a negative
outcome.
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Figure 5: CRP and WBC levels and the administered medications during hospitalization are shown. CRP: C-reactive protein; WBC:
leukocytes; GCV: ganciclovir; PCP: pneumocystis pneumonia; SMX: sulfamethoxazole-trimethoprim.

5Case Reports in Dentistry



Acknowledgments

We would like to express our sincere thanks for Dr. Daiki Ito
of JCHO Sendai Hospital Renal Center for his advice on the
patient’s general condition.

References

[1] A. C. Jones, P. D. Freedman, J. A. Phelan, R. A. Baughman, and
S. M. Kerpel, “Cytomegalovirus infections of the oral cavity,”
Oral Surgery Oral Medicine Oral Pathology, vol. 75, no. 1,
pp. 76–85, 1993.

[2] A. D. Friedman, W. G. Maurer, M. C. Byrd, J. R. Cook, and
R. R. Lorenz, “A cytomegalovirus-associated mass presenting
with laryngeal obstruction,” Archives of Otolaryngology-Head
& Neck Surgery, vol. 132, no. 12, pp. 1375–1378, 2006.

[3] J. E. Grundy, “Virologic and pathogenetic aspects of cytomeg-
alovirus infection,” Review of Infectious Diseases, vol. 12, Sup-
plement_7, pp. S711–S719, 1990.

[4] S. Palmason, “How do we manage oral infections in allogeneic
stem cell transplantation and other severely immunocompro-
mised patients?,” Oral &Maxillofacial Surgery Clinics of North
America, vol. 23, no. 4, pp. 579–599, 2011.

[5] T. Mori, S. Mori, Y. Kanda et al., “Clinical significance of cyto-
megalovirus (CMV) antigenemia in the prediction and diag-
nosis of CMV gastrointestinal disease after allogeneic
hematopoietic stem cell transplantation,” Bone Marrow Trans-
plantation, vol. 33, no. 4, pp. 431–434, 2004.

[6] M. Boeckh, R. A. Bowden, J. M. Goodrich, M. Pettinger, and
J. D. Meyers, “Cytomegalovirus antigen detection in peripheral
blood leukocytes after allogeneic marrow transplantation,”
Blood, vol. 80, no. 5, pp. 1358–1364, 1992.

[7] J. F. Apperley and J. M. Goldman, “Cytomegalovirus: biology,
clinical features and methods for diagnosis,” Bone Marrow
Transplantation, vol. 3, no. 4, pp. 253–264, 1988.

[8] P. Ljungman, P. Griffiths, and C. Paya, “Definitions of cyto-
megalovirus infection and disease in transplant recipients,”
Clinical Infectious Diseases, vol. 34, no. 8, pp. 1094–1097, 2002.

[9] F. Brown, L. Banken, K. Saywell, and I. Arum, “Pharmacoki-
netics of valganciclovir and ganciclovir following multiple oral
dosages of valganciclovir in HIV- and CMV-seropositive vol-
unteers,” Clinical Pharmacokinetics, vol. 37, no. 2, pp. 167–
176, 1999.

[10] N. Besbas, U. S. Bayrakci, G. Kale et al., “Cytomegalovirus-
related congenital nephrotic syndrome with diffuse mesangial
sclerosis,” Pediatric Nephrology, vol. 21, no. 5, pp. 740–742,
2006.

[11] J. E. Vidal, R. F. Dauar, A. C. Penalva de Oliveira, J. F. G. S.
Coelho, and D. L. M. Lins, “Cerebral mass lesion due to cyto-
megalovirus in a patient with AIDS: case report and literature
review,” Revista do Instituto de Medicina Tropical de São
Paulo, vol. 45, no. 6, pp. 333–337, 2003.

[12] F. G. LeVeque, V. Ratanatharathorn, M. E. Dan, B. Orville,
D. N. Coleman, and S. Turner, “Oral cytomegalovirus infec-
tion in an unrelated bone marrow transplantation with possi-
ble mediation by graft-versus-host disease and the use of
cyclosporin-A,” Oral Surgery Oral Medicine Oral Pathology,
vol. 77, no. 3, pp. 248–253, 1994.

[13] M. Yamaguchi, M. Ando, R. Yamamoto et al., “Patient age and
the prognosis of idiopathic membranous nephropathy,” PLoS
One, vol. 9, no. 10, article e110376, 2014.

[14] M. Boeckh, T. A. Gooley, D. Myerson, T. Cunningham,
G. Schoch, and R. A. Bowden, “Cytomegalovirus pp65
antigenemia-guided early treatment with ganciclovir versus
ganciclovir at engraftment after allogeneic marrow transplan-
tation: a randomized double-blind study,” Blood, vol. 88,
no. 10, pp. 4063–4071, 1996.

[15] J. B. Epstein, C. H. Sherlock, and R. A. Wolber, “Oral manifes-
tations of cytomegalovirus infection,” Oral Surgery, Oral Med-
icine, Oral Pathology, vol. 75, no. 4, pp. 443–451, 1993.

[16] M. Boeckh, W. Leisenring, S. R. Riddell et al., “Late cytomega-
lovirus disease and mortality in recipients of allogeneic hema-
topoietic stem cell transplants: importance of viral load and T-
cell immunity,” Blood, vol. 101, no. 2, pp. 407–414, 2003.

[17] for Fukuoka Blood and Marrow Transplant Group (FBMTG),
K. Takenaka, T. Eto et al., “Oral valganciclovir as preemptive
therapy is effective for cytomegalovirus infection in allogeneic
hematopoietic stem cell transplant recipients,” International
Journal of Hematology, vol. 89, no. 2, pp. 231–237, 2009.

[18] J. Alcami, T. Barzu, and S. Michelson, “Induction of an endo-
thelial cell growth factor by human cytomegalovirus infection
of fibroblasts,” Journal of General Virology, vol. 72, no. 11,
pp. 2765–2770, 1991.

[19] D. J. Winston, L. R. Baden, D. A. Gabriel et al., “Pharmacoki-
netics of ganciclovir after oral valganciclovir versus intrave-
nous ganciclovir in allogeneic stem cell transplant patients
with graft-versus-host disease of the gastrointestinal tract,”
Biology of Blood and Marrow Transplantation, vol. 12, no. 6,
pp. 635–640, 2006.

[20] M. M. Polaczek, J. Zych, K. Oniszh, J. Szopiński, J. Grudny,
and K. Roszkowski-Śliż, “Pneumocystis pneumonia in HIV-
infected patients with cytomegalovirus co-infection. Two case
reports and a literature review,” Pneumonologia i Aalergologia
Polska, vol. 82, no. 5, pp. 458–466, 2014.

[21] T. Mori, S. Okamoto, R. Watanabe et al., “Dose-adjusted pre-
emptive therapy for cytomegalovirus disease based on real-
time polymerase chain reaction after allogeneic hematopoietic
stem cell transplantation,” Bone Marrow Transplantation,
vol. 29, no. 9, pp. 777–782, 2002.

6 Case Reports in Dentistry


	A Case of Cytomegalovirus-Induced Oral Ulcer in an Older Adult Patient with Nephrotic Syndrome due to Membranous Nephropathy
	1. Introduction
	2. Case Presentation
	3. Discussion
	Data Availability
	Conflicts of Interest
	Authors’ Contributions
	Acknowledgments

